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HOACHUTEJIBHAS 3AIINCKA

PaGowass mporpaMma TO  peanu3alMud  aJanTUPOBAaHHOM  0OIIei
o011e00pa3oBaTesibHONM TporpaMMbl OOpa3oOBaHUsl HalpaBieHAa Ha oOOecIeueHue
KOPPEKIIMM  TICUXWYECKOTO Pa3BUTUA W  SMOIMOHAJIIBHO-BOJIEBOM  cephl
oOyvaromuxcs ¢ 3[IP, axkTuBM3auMu  MO3HABaTEIbHOW  JAESATEIHLHOCTH,
dbopMupOBaHUs HABBIKOB U YMEHUM yu4eOHOU JesSTeTbHOCTH.

Ocobennocmbio peanuzayuu pabovel npocpammsl yuebno2co npeomema Ojist

ooyuarowuxcs c 31IP aensemcs:

1) KOPPEKIIMOHHO-PAa3BUBAIOIIUN XapaKTep OOYYCHHsI, YTO BBIpaKACTCSI
B BBIJICJICHUU CYIICCTBEHHBIX IPU3HAKOB H3y4YaeMbBIX SBIICHUNA (yYMCHHE
aHAJM3UPOBaTh, BBUICIATH TJIABHOE B MaTepuaje), Omnope Ha OOBEKTHUBHBIC
BHYTPCHHHE CBSI3W, COJICPKaHHME M3ydyaeMOro Marepuayia (B paMmkax Mnpeamera U
HECKOJIbKHX TIPEIMETOB); COOJIOJCHUH B OINpPEACICHUN O0beMa H3ydyaeMoOro
MaTepuana,  NPUHIWAIOB  HEOOXOJWMOCTH M JOCTATOYHOCTH;  Y4eTe
WHAVUBUAYATbHBIX OCOOCHHOCTEH peOeHKa, TO eCTh Oo0ecleYeHUue JTUYHOCTHO-
OPUEHTUPOBAHHOTO OOYUYCHHS; TNPAKTHKO-OPUCHTUPOBAHHOW HAMPABICHHOCTH
yu4eOHOrO  TpoIecca; CBSI3W  NPEAMETHOTO  COJEpXKaHUs C  JKU3HBIO;
NPOCKTUPOBAHUN >KM3HECHHBIX KOMITCTCHIIMIA OOYYaroIerocs; BKIFOUYCHHH BCETO
KJacca B COBMECTHYIO JICATEIBHOCTh TI0 OKAa3aHUIO TIOMOINHM JApPYyr ApYrY;
NPUBJICYCHUN JIOTIOJIHUTEIBHBIX PECYypCcoB  (CIENUaIbHAs HWHIUBUIYaTbHAS
IOMOIIlb, OOCTaHOBKa, OOOpYIOBaHHE, APYTHe BCIIOMOTATEIbHBIE CPEICTBA);
YBEIIMYCHUE BPEMEHH, IUIAHHPYEMOTO Ha TIOBTOPEHHWE U TPOIEIEBTUICCKYIO
paboTy ¢ yueToM 0coObIX 00pa3oBaTeNbHBIX TOTpeOHOCTEH nereit ¢ 3I1P;

2) IIPOCKTUPOBAHUE HAPSy C OCHOBHBIMU 00pa30BaTEIIbHBIMU 33/1a4aMu
WHIMBUTYaJIbHBIX 00pa3oBaTeNbHBIX 3aaa4 s neteit ¢ 3I1P;
3) UCIIOJIb30BAHUE IPUEMOB KOPPEKIIMOHHOW IEJAarorukd Ha YypoOKax:

HArJISIIHBIC OMOpPhI B OOYUYCHHM; AaJIrOPUTMBI, CXEMbI, IA0JOHBI; MOITAIHOES
(GopMHpOBaHHE YMCTBEHHBIX NCHCTBHI; Olepexkaroliee KOHCYIbTHUPOBAHUE I10
TPYOHBIM TeMmaMm; Oe3yCclIOBHOE TpUHATHE oOO0ydaromerocs; oOecreueHue
oOyuJaromiemMycs ycrexa B JIOCTYITHBIX €My BHJIAaX e TCIBHOCTH,

4)  ompeelIeHHuEe XapaKTePHBIX Uil y4eOHOTO Kypca (opM OpraHH3aIuH
JCATEILHOCTH YUYAIIMXCS C YISTOM OpPTaHHU3AIMH B3aUMOJICHCTBUS JICTEH:
TPyIIOBasi, TMapHas, WHIAWBHIyallbHAs; TMPOCKTHAs, WIPOBas JEATEIHHOCTH;

CaMOCTOSITEIbHASI, COBMECTHAS JICSITCIBHOCTD.
Jlns obywarommxcs ¢ OB3 ympomieHa cucrema OICHUBAHHUS 3HAHUW H
NPEABSABIACTCS ~ MEHBIIEE  KOJIWYecTBO  TpeOoanui.  IlmaHel  ypokoB
pa3pabaThIBAIOTCS TAKUM OOpa3oM, YTOOBI T€Ma CTajla TIOHSATHOW aOCOJIFOTHO IS
BCEX ydJalIuXxcs B Kilacce.
Yuumwieasa ncuxogusuonocuueckue ocovennocmu oemeti ¢ OB3 cnedyem
NPUOEPIAHCUBAMBCSL CTLEOVIOUSUX MEMOOO08:



MpeOCTaBlICHUE TOTIOTHUTEIFHOTO BPEMEHH AJIs 3aBEPIICHUS 3a/1aHNUS;
MPEIOCTaBICHUE JOMOJHUTEIIBHOTO BpPEMEHH [UIsl CAAayd JOMAITHETO
3a/laHus;

BBITIOJTHEHUE 3aIaHUN B HHIUBUTYATHHOM PEKHIME;

0JIM30CTh K 00y4aIoIUMCs BO BpeMsI OObSICHEHUS 3a/1aHMUS;
MaKCHMaJIbHas OMOpa Ha YyBCTBEHHBIM OMBIT pEOCHKA;

MaKCHMaJIbHAs OTMOpa Ha MPAKTUYECKYIO EATESILHOCTh U ONBIT PEOCHKA;
oropa Ha 0oJiee pa3BUTHIE CIIOCOOHOCTH PEOCHKA;

CJIOBECHBIE METOJIbI: pacckas, 00bsICHeHHE, Oecena;

HaTJISAIHBIC METOJBI: JIEMOHCTpAIHMS HATypajdbHBIX OOBEKTOB, TAOJIMII,
CXEM, WUTIOCTPALIUK U T.I1.;

NPAKTHYCCKUE METOAbl (YNpaKHEHHUS, MPOAYKTUBHAS JIEATCILHOCTH
OTIBITHO — DKCIIEPUMEHTAIbHAS JEATEITHHOCTD);
00BSCHUTETLHO-WJUTIOCTPATUBHBIM MeTOa (y4UTedh OOBICHSET, a JCTH
BOCIPUHHMAIOT, OCO3HAIOT ¥ (PUKCHUPYIOT B TIAMSTH );

PENPOAYKTUBHBIH ~ MeTOJ  (BOCHPOM3BEJACHHE W NPUMCHCHHUE
uHpOpMALIHH);

METOJ] TPOOJEMHOT0 HW3NOKEHUs (Y4UTeldb CTAaBUT TpoOIeMy H
MOKa3bIBACT MYTh €€ PCIICHU);

YaCTHYHO-TIOMCKOBBI METOJA (ICTH TMBITAIOTCS CaMH HaWTH TyTh K
peIIeHnIo TPOoOIeMBbI);

UCCIIeI0OBATENbCKUNA MeTOT (YUUTENb HAIMPABISET, IETH CaMOCTOSTEIHHO
UCCIIEIYIOT);

co3gaHue MpoOJEeMHON CHUTyalluu, MCCIEOBaHUE, MOUCK MPABHIHLHOTO
orBeTa. bombiioe 3HaueHHWE HUMEET COYETaHUE pa3HBIX METOJO0B Ha
Pa3TUYHBIX dTArax ypoka.

[TpuopuTeTHRIMH HETAMH 00yUEHHUSI MaTeMaTHKE B 5—6 Kilaccax sIBJISIOTCS:

NpOJODKEHHE (OPMUPOBAHUS OCHOBHBIX MATEMAaTHUYECKUX TOHSATHH
(uucno, BeNMYMHA, TeoMeTpuueckas (Qurypa), oOeCrnednBaIOINX
IPEEMCTBEHHOCTh M TIEPCIEKTUBHOCTh MAaTEMAaTHYECKOTO 00pa3oBaHUs
oOydJarommxcs;

pa3BUTHE  WHTEUICEKTYyallbHBIX ¥ TBOPYECKUX  CIIOCOOHOCTEH
oOydJarommxcs, TO3HABAaTEIbHOW  aKTUBHOCTH,  HCCIEAOBATEIBCKHUX
yYMEHHH, HHTepeca K N3y4YeHUIO MAaTEMaTHKU;

NoJIBeICHHE 00YyJaroNIMXCs Ha JOCTYITHOM I HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTHUKH M OKPYKAIOIIETO MUPA;

dbopmupoBanue  (HYHKIIMOHATBHONH  MaTeMAaTHUYeCKOW  TPaMOTHOCTH:
YMEHHS PAcTO3HaBaTh MATEMATUYECKHE OOBEKTHI B PEATbHBIX )KHU3HEHHBIX
CUTyalusiX, TMPUMEHATh OCBOCHHBIE YMEHHUS I PEIICHUS TPAKTHKO-



OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATh IIOJYYCHHBIE PE3yJIbTaThl U
OLICHUBATh UX HA COOTBETCTBUE MPAKTUYECKON CUTYaALIMU.

OCHOBHBIE JIMHUH COAEPKAHUSA Kypca MaTreMaTMKhn B 5—6 Kjaccax —
apugmeTnyeckass M TeOMETpHYEcKas, KOTOpbIE€ pPAa3BUBAIOTCSA MapajlieIbHO,
Ka)KJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJIHAKO, HE HE3aBUCHUMO OJIHA OT
IpPYroM, a B TECHOM KOHTAaKTE€ U B3aUMOACHUCTBUU. Takke B Kypce MaTeMaTHUKHU
MIPOUCXOJIUT 3HAKOMCTBO C 3JIEMEHTaMU ajareOpbl U OMUCATEIbHON CTATUCTHKU.

N3yuyenue apupmeTnyeckoro marepuana HAUMHAETCS CO CUCTEMATU3ALMHU U
Pa3BUTHUA 3HAHUM O HATYpaJbHBIX YHCJAX, NOJYYEHHBIX HAa YpPOBHE HA4aJbHOIO
oOmero odpaszoBanus. [Ipu 3TOM COBEpIIEHCTBOBAHUE BBIYUCIUTEIHHOM TEXHUKH
U (QopMUpOBaHME HOBBIX TEOPETHMUYECKHX 3HAHMM cOYeTaeTcs C pPa3BUTHEM
BBIUMCITUTENBHOW KYJIBTYPbl, B YaCTHOCTU C OOyYEHHEM MPOCTEHIIUM HpuéMam
IPUKUIKU U OLICHKU PEe3yJIbTaTOB BBIYMCICHUM. V3yueHue HaTypalbHBIX YHUCEl
OPOJIOJKAETCS B 6 Klacce 3HAKOMCTBOM C HAYAJIbHBIMM MOHSATUSMH TEOPHUH
JNEITUMOCTH.

Havano wu3yueHuss OOBIKHOBEHHBIX M JECATUYHBIX IpOOEd OTHECEHO K 5
Kjaccy. DTO NEPBBIM ATl B OCBOCHUM JPOOEH, KOria IPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMU HJI€SIMU, MOHATUSAMH TeMbl. [Ipu 3TOM paccMoTpeHre 0ObIKHOBEHHBIX
Apobeil B MOJHOM O0BEME MpPENIIECTBYET HM3YUEHMIO AECSITUYHBIX OpoOel, uro
11eJIECO00Pa3HO C TOYKM 3PEHHUS JIOTMKH H3JI0KEHUS YUCIOBOM JMHMM, KOTrJa
npaBuiga JAEUCTBUH € JIECATUYHBIMU APOOSIMM MOXHO OOOCHOBaTbh YXKe
U3BECTHBIMU QJITOPUTMAMM BBITIOJIHEHUS JIEUCTBUI ¢ OOBIKHOBEHHBIMHU JIPOOSMHU.
3HaKOMCTBO C JECATUYHBIMHU APOOSMH PaCIIMPUT BO3MOKHOCTH JJISi TIOHUMAaHMS
o0y4aroUMMHCs NMPUKIAJIHOTO PUMEHEHUSI HOBOM 3alucH MPpU U3YyYEHUH IPYTHX
IPEIMETOB U IPU IPAKTUYECKOM HCHoyib30BaHuU. K 6 Kiaccy OTHECEH BTOpOM
3Tall B H3YYEHUM JpoOeil, I/le MPOUCXOAUT COBEPUICHCTBOBAHUE HAaBBIKOB
CpaBHEHHUsI U TMpeoOpa3oBaHUs JpoOeil, OCBOCHHE HOBBIX BBIYMCIUTEIIBHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYMCICHUM, B TOM 4YHUCJIE 3HAYCHUU
BBIpAXEHUM, ColepKaluX U OOBIKHOBEHHBIE, U IECATUYHbIE IPOOH, YCTAHOBJICHUE
CBSI3eW MEXIy HUMH, paCCMOTpEHHE NMPUEMOB pelIeHHs 3a1a4 Ha 1poou. B Hauane
6 KJ1acca MPOUCXOINUT 3HAKOMCTBO C MIOHATHEM MPOLIEHTA.

OCOOEHHOCTBI0O H3YYEHHS IMOJIOKUTEIBHBIX UM OTPHULATENIbHBIX YHUCEI
ABJISIETCSA TO, YTO OHU TAK)KE€ MOTYT PacCMATPHUBATHCA B HECKOJIBKO 3TaroB. B 6
KJlacce B Hadane uzydeHus TeMbl «llonoKuTenbHblE M OTPULIATEIBHBIE YHCIIA»
BeIIesieTcd noarema «llemble 4mcema», B pamMkax KOTOPOM 3HAKOMCTBO C
OTPULIATENIBHBIMM ~ YHACJIAMM WM JEUCTBUSIMH  C  IIOJIOKUTEIBHBIMA U
OTPULATEIBHBIMU YKUCIIAMUA IIPOUCXOJUT HA OCHOBE COAEPIKATEIBHOIO IMOAXOAA.
DTO MO3BOJIAET HA JOCTYITHOM YPOBHE MO3HAKOMUTH OOYYAIOIIMXCS MPAKTUYECKU
CO BCEMHU OCHOBHBIMM ITOHATHUSIMU TEMBI, B TOM YHCJIE U C IPaBUJIAMHU 3HAKOB IPH



BBINIOJIHEHUH apu(METHUECKUX aelcTBuil. M3ydeHue palnroHadbHBIX YUCEN Ha
ATOM HE 3aKOHYMTCS, a Oy/IeT MPOAOJIKEHO B Kypce anreopsl 7 Kiacca.

[Ipy oOy4yeHHMM pELIEHHI0 TEKCTOBBIX 3aJau B 5—6 Kiaccax HCHOJB3YIOTCS
apupmeTrueckue npuémsl pemieHus. [Ipu oTpaboTKe BRIYUCIUTEIBHBIX HABBIKOB B
5—6 KJ1accax paccMaTpUBAIOTCS TEKCTOBBIEC 33/1a4d CIEIYIONIMX BHUJIOB: 3aJ]a4l Ha
JIBUKEHUE, HA YacTH, HA TNOKYNKH, Ha pabOTy U MPOU3BOAUTENIBHOCTb, Ha
MPOLIEHTHI, HA OTHOLIEHUs U Tponopuun. OOydarouecs: 3HaKOMATCS ¢ TpuéMamMu
pemieHuss 3ajad  nepedopoM BO3MOMKHBIX BapHaHTOB, y4yarcs padoTaTh C
uHopMalren, npeAcTaBIeHHON B (popMme TabJIUIl WM TUarpamM.

B mporpamme yueOHOoro kypca «Maremartuka» — MpeayCMOTPEHO
(dopMupoBaHUE TPOINEAEBTUYECKUX alreOpanvyeckux mnpejactaBieHui. bykBa kak
CUMBOJI HEKOTOPOTO YHUCJIa B 3aBUCMMOCTH OT MAaTEMaTHYECKOTO KOHTEKCTa
BBOJMUTCS TMOCTENEHHO. ByKBeHHass CHMBOJIMKA IIMPOKO HCIOIB3YETCS MpEexe
BCEro JUISl 3alKMCH OOIIMUX YTBEPXKICHUU U MPEUIOKEHUH, POopMyJl, B YaCTHOCTH
JUTSI BBIYUCJICHUS] TEOMETPUUECKUX BEJIMYUH, B KAUECTBE «3aMECTUTEISI» YUCIa.

B mporpamme yuebHoro kypca «Maremarukay MpeAcTaBieHa HarjsaHas
reoMeTpus, HaIpaBJICHHAS Ha pa3BUTHE o0Opa3Horo MBIIILJICHUS,
IPOCTPAHCTBEHHOTO BOOOpaKEHUS, N300pa3UTENIbHBIX YMEHUN. DTO BaXKHBIN ATaM
B M3YYCHUU IE€OMETPUHU, KOTOPBIN OCYIIECTBISETCA HA HArJSIHO-TIPAKTHYECKOM
yYpOBHE, ONMMPAETCS HA HATJISAHO-O00pa3HOEe MbIIUIeHHE oOywarouuxcs. bosmbinas
pOJIb  OTBOAMTCS  NPAKTUYECKOW  JEATEIbHOCTH, OIbITY, OSKCIEPUMEHTY,
MozenupoBanuio. OOydaromuecs: 3HAaKOMSITCS ¢ TEOMETPUUECKUMU (PUTypamMu Ha
IUIOCKOCTH U B TMPOCTPAHCTBE, C WX MPOCTEHIIUMHU KOHPUTYpAIUsMHU, ydaTcs
M300pakaTh WX HA HEIMHOBAHHOW W KJeT4aToW Oymare, paccMaTpHBAIOT HUX
pocTerre CBOMCTBA. B mponecce u3ydeHus HArsiIHOW T€OMETPUU 3HAHUA,
MOJIydEHHBbIE OOYyYalIMMHUCI Ha YPOBHE HayaJbHOTO OO0IIero oOpa3oBaHMS,
CUCTEMATU3UPYIOTCS U PACIIUPAIOTCA.

CornacHo yueOHOMY IUlaHy B 5—6 Kiaccax HM3y4aeTcsi MHTETPUPOBAHHBIM
npeamer «MaTemMaTuka», KOTOPBIM BKIIOYAET apu(PMETHUSCKUNA MaTepuan Hu
HarsiAHYI0 TEOMETPUIO, a TaKXkKe MPOIEIeBTUUYECKUE CBEICHUS W3 anreOpsl,
AJIEMEHTHI JIOTUKH M Havalla OMUCATEeIbHOW CTAaTUCTUKH.

Ha usyuenue yueOHOro kypca «Matemaruka» otrBoautcsa 340 yacoB: B D
kiacce — 170 gacoB (5 4dacoB B Henenw), B 6 kimacce — 170 gacoB (5 4acoB B
HEJIEJIO).

AnreOpa sBISETCS OJHUM U3 OIMOPHBIX KYPCOB OCHOBHOTO OOIIIETO
oOpa3oBaHus: OHAa 00ECIIEYNBAET U3yUEHUE IPYTUX JAUCIUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IUKIIOB, €€ OCBOCHHE HEOOXOIUMO IS
MIPOJIOJDKEHUST 00pa30BaHUs U B MIOBCETHEBHON KMU3HU. PazBuTne y oOydaronmxcs



HAyYHBIX TMPEJCTABICHUH O TMPOWCXOXKIACHUN U CYITHOCTH ainreOpandecKux
abCcTpakiMii, cnoco0e OTpaKeHUs MAaTEMAaTUYECKON HAyKOH SBJIEHUN U MPOLIECCOB
B IpHUpPOJE W OOLIECTBE, POJIM MATEMAaTUYECKOTO MOJECIHPOBAHUS B HAYyUYHOM
MO3HAHUU U B MPAKTHUKE CIOCOOCTBYET (HOPMHUPOBAHNIO HAYYHOTO MUPOBO33PEHHUS
Y KaueCTB MBIIIJICHUS, HEOOXOIUMBIX JIJIS afalTaliil B COBPEMEHHOM ITU(POBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaONIOAaTh,
CpaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TPEeOYyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCHCTBUS W BBIBOJIBI,
dopmynupoBath yTBepkaeHUs. OcBoeHHE Kypca anredpbl 00ecrneunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUSI OOYYaroIIUXCs: OHU KCHOJB3YIOT JICAYKTHUBHBIC H
WHJYKTUBHBIC PACCYXKJICHHS, 0000IeHre U KOHKPETU3aIuio, abcTparupoBaHue u
aHanoruto. OOydenwe  anreOpe  mpeanojiaraeT  3HAYUTEIbHBIM  00BEM
CaMOCTOSITEJILHOM  JIESITEIbHOCTH  O0YyYalolUXCsl, MO3TOMY CaMOCTOSTEIbHOE
pelIeHue 3a7a4 ABISEeTCs peajnu3alinuen 1esTeIbHOCTHOTO MPUHIUIIA 00YUYESHUS.

B crpykType mporpammbl ydeOHOro Kypca «Anrebpa» najisi OCHOBHOIO
oO1mrero oopa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIbHO-METOANYECKUE
muHuK: «Yucna u BeIUUCICHUSN», «ANreOpandeckue BBHIPAKECHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxnmas U3 3THX coaepiKaTeabHO-METOIUYECKUX
JUHUHN pa3BUBAECTCS Ha MPOTSHKEHUH TPEX JIET U3yUEHUsl Kypca, B3aUMOACHCTBYs €
IpPYTMMH €ro JHUHHSAMU. B Xojae u3ydeHuss ydeOHOro Kypca OO0ydaromumcs
NPUXOJUTCS JIOTHUECKH PacCyX JaTh, UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
a3bIK. B cBsi3M ¢ 3TMM B mporpammy ydeOHOTo Kypca «Airedpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEICTAaBICHHbIE BO BCEX OCHOBHBIX paszfeiax
MaTEeMaTHYECKOTO 00pa30BaHUSA U CIIOCOOCTBYIOIIHNE OBJIAJICHUIO O0YYarOITUMUCS
OCHOB  YHHMBEPCAJIBHOIO  MareMaTthyeckoro si3bika. ConepkarenpHOl |
CTPYKTYpHOH OCOOCHHOCTBIO Y4eOHOro Kypca «Anredpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanne nuHUM «YWcna W BBIYHMCICHUS» CIYXUT OCHOBOW s
JATbHEUIIIEr0 U3yYeHUs] MAaTEMAaTHUKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOYYarOIIMXCs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJIb30BATHCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX /I TTIOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATHS O YMCJIE HA YPOBHE OCHOBHOTO 00IIET0 0Opa3oBaHMS
CBS3aHO C pAIMOHATBHBIMA M HUPPAIMOHAIBHBIMH YHCIAMHU, (HOpMUPOBAHHEM
MPEJICTaBICHUM O JICMCTBUTEILHOM YHCJE. 3aBEpIICHUE OCBOCHHUS YHCIOBOU
JMHUMA OTHECEHO K cpefHeMy olmiemMy o0pa3oBaHHUIO.

Copaepxanue JByX aire0pandeckux JUHUN — « AITeOpandecKue BbIPAXKEHUS»
1 «YpaBHEGHUS W HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHHIO y OOYJAIOITUXCS
MaTeMaTUYeCKOTO armapara, HeoOOXOJMMOTO MJis PEIIeHUs 3aja4 MaTeMaTHKH,
CMEXHBIX TIPEAMETOB ¥ TPAKTUKO-OPHEHTUPOBAHHBIX 3amad. Ha ypoBHe



OCHOBHOTO 0011ero o0Opa3oBaHusl Y4eOHBI Marepuan TIpYyNIUPYETCs BOKPYT
palMOHANIBHBIX BbIpaKEHHI. AnreOpa IEeMOHCTPUPYET 3HAUEHUE MAaTEMATHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MAaTEMaTHYECKUX MOJENed, OMMCaHUs MpPOLECCOB U
ABJIICHUA peajdbHOro Mupa. B 3agaunm oOyuyeHuss anreOpe BXOAST TaKXKe
JanbHeilllee pa3BUTHE AITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAMMOro, B
YaCTHOCTH, JJII OCBOEGHMSI Kypca HMH(POPMATHKH, W OBJAJICHUE HaBbIKAMH
JNeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBaHue CUMBOIBHBIX (POpPM CrOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHMsI, CHOCOOHOCTEN K MATEMATUYECKOMY TBOPYECTRBY.

Copepxanve QyHKIMOHAIBHO-Tpa(pUUecKoil TMHUK HALlEJIeHO Ha MOJyYeHHE
oOy4JaromMMHCs 3HAHUN O (QYHKUMAX KaK BaKHEWIIEeH MaTEeMaTHYECKON MOJenu
JUTSL OIIMCaHUsl U UCCIIeIOBAHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOE
u obmectBe. M3ydyeHne marepuana CrnocoOCTBYET Pa3BUTHIO Y OOydYarOIIMXCA
YMEHHS UCIIOJIb30BATh Pa3InUHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATHKHU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpPOBaHUE
NpeICTaBIEHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4yaeTcs Yy4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpP>KaAHUS:
«Yucna u BBIUKCICHUS», «AnreOpandyeckue BBIpAXKEHUS», «YpaBHEHUS W
HEpaBEHCTBa», «DYHKITUNY.

Ha u3yuenne yueOHOro kypca «Anredpay» oroautcs 306 yacoB: B 7 Kiacce
— 102 gaca (3 yaca B Henenio), B 8 kiacce — 102 gaca (3 yvaca B Heneni), B 9
kiacce — 102 yaca (3 gaca B HefIeIIO).

['eomeTpusi Kak OJIMH W3 OCHOBHBIX PAa3feiOB UIKOJIHHOW MAaTeMAaTHKH,
UMEIOIINI CBOCH IeJbI0 00ECIeUNTh M3YYeHHE CBOWCTB M pa3MepoB Puryp, ux
OTHOIICHWH M B3aUMHOE pACIOJIOKEHHE, OMUPAeTCsl Ha  JIOTHYECKYIO,
JoKa3zaTeabHy0 JUHUIO. [[eHHOCTh M3y4YeHUs reoMeTpuM Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBaHus 3aKJIIOYACTCS B TOM, YTO OOYYAIONTUNCS YYUTCS MPOBOIUTH
JIOKa3aTebHbIE PACCYXKIACHUSA, CTPOUTH JJOTHUECKUE YMO3AKIIOUEHUS, 10Ka3bIBaTh
WUCTUHHBIE YTBEP)KICHHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJHUTH
paccyXIeHusi «OT TPOTHBHOIO», OTIWYaTh CBOMCTBA OT IPU3HAKOB,
dbopMynrpoBaTh 0OpATHBIE YTBEPKIACHHUS.

Bropoli nenpr0 H3ydeHUsT IE€OMETPUM SBISETCS HCIIONb30BAaHUE €€ Kak
MHCTPYMEHTa NpPHU PEUICHUU KaK MaTeMaTUYECKHX, TaK M MPAKTUYECKHUX 3ajad,
BCTPEUAIOMIMXCA B peanbHOM Ku3HH. OOydaromwuiicss JODKEH HAy4YUThCS
OTIPEJICTNTh TE€OMETPUUECKYI0 (UTYpPYy, OMUCATh CIIOBAMH JAHHBIA YEPTEXK WITU
PUCYHOK, HANTH IJIOIIaJb 36MEIBbHOTO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO IITUHY
ONTOBOJIOKOHHOTO Kalens Win TpeOyeMble pa3Mepbl rapaxa sl aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUUCIUTENIbHAS JIMHUS B U3YYCHUU T'€OMETPUH.
[Ipu pemieHun 3agad NPAKTUYECKOTO XapakTepa OOYYaIOMIMICS YYUTCS CTPOUTH



MaTeMaTHYeCKUe MOJEIN PEATbHBIX JKU3HEHHBIX CHUTYallUid, TMPOBOJIUTH
BBIYHCIICHUS W OIICHUBAThH aJIeKBATHOCTD MOTYYCHHOTO pe3yIbTaTa.

KpaiiHe BakHO MOTYEPKUBATH CBSI3M TEOMETPUU C JPYTUMH YYCOHBIMH
MpeIMETaMH, MOTUBUPOBAThH MCIOIB30BaTh ONMPEACICHHSI T€OMETPHUECKUX (DUTYP
U TIOHATHH, JTEMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHBIX YMCHHA B (U3HKE U
TEXHUKE. OTH CBS3M HaumOojiee SPKO BUAHBI B TeMax «BekTops,
«TpuroHomerpuueckue COOTHOIIEHUA», «Meron koopauHat» U «Teopema
[Tudaropar.

VYueOHuniii kypc «l'eoMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIC DPa3Jeibl
comepxkanus: «l'eomerpuyeckue GUTYpBl M WX CBOWCTBay, «M3mepeHwue
TCOMETPUYCCKUX  BEIMYUH», «JlekapToBBI KOOpPAMHATHI HAa  IIJIOCKOCTHY,
«BekTopb», «JIBUkeHUS TII0CKOCTHY, «IIpeodpazoBaHus mogo0usy.

Ha usyuenue yueOHoro kypca «I'eomerpus» orBoautca 204 yaca: B 7 kiacce
— 68 vacoB (2 daca B Henento), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
Kiacce — 68 yacoB (2 yaca B HEJENIO).

B coBpeMeHHOM H(PPOBOM MHpE BEPOSTHOCTh M CTATUCTHKA MPUOOpPETAIOT
BCE OOJIBIIYIO 3HAYMMOCTh, KaK C TOYKH 3PEHUS MPAKTHUYSCKUX MPHIOKCHUH, TaK
U UX pOJii B 00pa30BaHUM, HEOOXOIMMOM KaxJoMy 4esoBeKy. Bo3pacraer uucio
npodeccuii, Mpu OBJIAJIEHUU KOTOPBIMU TpeOyeTcs: Xopoliias 6a3oBas MOATOTOBKA
B 00JacTH BEPOATHOCTH M CTATHUCTHKH, Takas IMOATOTOBKAa Ba)KHA IS
POJOJIKEHUST 00pa30BaHUS U JIJISl YCTIEIIHON TPOo(decCHOHaTIbHOM Kapbhephl.

Kaxxp1il yennoBek MOCTOSSHHO MPUHUMAET PEIICHHs] HA OCHOBE MUMEIOIIUXCS Y
HETo JaHHbIX. A 111 000OCHOBAHHOT'O TIPUHSTHS PEIICHUS B YCIOBUAX HEIOCTaTKa
WM U30bITKa MHOOpPMAMK HEOOXOAUMO B TOM YHCIIE XOPOIIO CPOpMHpPOBAHHOE
BEPOSATHOCTHOE M CTATUCTUYECKOE MBIIICHHUE.

NMeHHO TmMOATOMY OCTpO BCTaja HEOOXOAUMOCTh C(HOPMUPOBATH Y
oOydJaromuxcs (GyHKIIMOHATIBHYIO TPaMOTHOCTbD, BKITIOUAIOIIYIO B ce0s B KaUueCTBE
HEOTHEMJIEMON  COCTaBISAIONIEH yMEHHWE BOCHPHHHMATh ¥ KPUTHUYECKH
aHAM3UPOBATh MHGOPMAIIHIO, MTPEJACTABICHHYIO B PA3IMYHBIX (pOopMax, TOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTHX pealbHBIX MPOLECCOB M 3aBUCUMOCTEH,
MPOU3BOJIUTH MPOCTEHIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMM MPUHIIMIIAMU COOpa, aHAIU3a U
MPEICTABICHUS JAaHHBIX U3 Pa3IUYHBIX cdep KU3HU OOIIECTBA M TOCYJapCcTBa
npuoOmaeT oOydarmuxcss K OOIMIECTBEHHBIM WHTepecaM. M3yueHue OCHOB
KOMOWHATOPUKHN pa3BUBAET HABBIKM OpraHu3anuud mnepebopa W mojcyéra yucia
BapUAHTOB, B TOM YHUCJI€ B MPUKJIATHBIX 33/1adyaX. 3HAKOMCTBO C OCHOBAMHU TEOPHH
rpadoB co3maét MaTeMaTuyecKuii PyHIaMeHT 1151 GOPMHUPOBAHUS KOMIIETCHIIHH B
obnacti mHPOPMATUKHA U MUQPPOBBIX TEXHOJOTHHA. [Ipy M3ydyeHWH CTATHCTHKU |
BEPOSITHOCTA O0OTAMIAIOTCS TMPEJCTaBICHUS OOYYaOIHUXCSA O COBPEMEHHOM



KapTUHE MHUpa U METOJax €ro HucclieloBaHus, (HOpMUPYETCs] MOHUMAHUE POIU
CTATUCTUKHU KaK UCTOUYHHMKA COLMAJIBHO 3HAUMMON MH(POPMAIIUU U 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBILIJICHHUS.

B cooTBeTcTBUMU € JAaHHBIMU LIENISAMU B CTPYKTYpE MPOrpamMMbl yuyeOHOTO
Kypca «BeposSTHOCTb M CTaTUCTHKA» OCHOBHOI'O OOIIEro 0Opa3oBaHUs BbIJEICHBI
CIEYIOLINUE COAEpkKATEIbHO-MeToanueckre nuHuM: «lIpencraBieHue maHHBIX U
omucaTelbHas CTaTHUCTHKa», «BeposTHOCTH», «IJIEeMEHThl KOMOWHATOPUKUY,
«BBenenue B Teoputo rpadoBy.

Conepxanue nunuu «lIpencraBneHre TaHHBIX U OMUCATENIbHAS CTATUCTUKAY
CIIY)KUT OCHOBOW Jii (OPMHPOBAHUS HABBIKOB pabOThl ¢ HWHQOpMAIUEi: OT
YTEHUST WU UHTEpIpeTanuu uHOOpMaAlMK, TPEACTaBICHHONW B TaliauIax, Ha
auarpaMmax W rpadukax, g0 cOopa, TMpeACTaBICHUS M aHalIW3a JIaHHBIX C
UCIIOJb30BAHUEM CTATUCTUYECKUX XApPAKTEPUCTUK CPEIHUX U PACCEUBAHMUSL.
PabGortass ¢ nmaHHBIMH, OOydaroIIMecs y4aTCs CUUTHIBATh W HHTEPIPETUPOBATH
JaHHBIC, BBIJIBUTaTh, APTYMEHTUPOBATH M KPUTUKOBATH MPOCTEUIIINE TUMOTE3bI,
Pa3MBINLIATE HAJ (paKTOpaMH, BBI3BIBAIOIIUMH W3MEHYHUBOCTh, U OILICHUBATh HX
BIIMSIHUE HA pACCMATPUBAEMbIC BETMUUHBI U TTPOIIECCHI.

NHTYyUTHBHOE NpPENCTABICHUE O CIy4alHOW W3MEHUYMBOCTH, HUCCIIEAOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMN CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM IS
U3YUYEHUs TEOPUHM BEPOATHOCTEH. bombplioe 3HaueHHE HUMEIOT MPAKTUYECKHE
3a/1aHusl, B YACTHOCTH OTBITHI C KJIIACCHYECKUMH BEPOSITHOCTHBIMU MOJAEIISIMU.

[loHsiTHE BEPOSITHOCTH BBOJUTCA KaK Mepa MPaBAONOAO00US CIy4yalHOTO
coObrtTusi. Ilpm wu3ydeHuu yueOHOro Kypca oOydarmuecs 3HAKOMSTCS C
MPOCTEMIIMMU  METOJAMH  BBIYMCJICHUS  BEPOATHOCTEM B CIyYalHBIX
AKCIEPUMEHTAX c PaBHOBO3MOXHBIMU 3J€MEHTapHBIMU HCXOJIaMH,
BEPOSATHOCTHBIMHM 3aKOHAMM, TO3BOJISIONIMMHU CTaBUTh U PEIIaTh 00Jiee CIOKHbBIE
3aaun. B y4eOHBIH Kypc BXOIAT HayajdbHBIC MPEICTABICHUS O CIyYalHBIX
BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBISIETCSI 3HAKOMCTBO OOYYaIOIIUXCS C
MHOKECTBAMU M OCHOBHBIMU OII€pPALMSIMU HAJlI MHOYKECTBAMH, PaCCMaTPUBAIOTCS
MPUMEPBl IPUMEHEHUS JJIsl PEIICHUs 3aJa4, a TaKXKEe HUCIIOIb30BaHUS B APYTHUX
MaTeMaTUYECKUX KypcaxX U yueOHBIX MpeMeTax.

B 7-9 xnaccax msydaercs y4eOHBIN Kypc «BeposSTHOCTh M CTaTHCTHKa», B
KOTOpBIA  BXOIAT paszpensl: «lIpencraBineHne AaHHBIX W ONMCATENIbHAsS
CTaTUCTUKa», «BeposTHOCTBY, «DNEMEHTHl KOMOMHATOpUKH», «BBeneHue B
TEOPUIO TPadOBY.

Ha usyuenne yyeOHOro Kypca «BeposiTHOCTh U cTaTucTUKa» oTBOoAUTCA 102
yaca: B 7 kmacce — 34 gaca (1 gac B Hemenmo), B 8 kimacce — 34 gaca (1 4gac B
Heneno), B 9 kiacce — 34 gaca (1 gac B Heneno).



COIAEPKXAHUE OBYYEHUA
5 KITIACC

HatypajbHble 4ncjia 1 HYJIb

Hatypansnoe umucno. Psa narypambnbix uucen. Yucio 0. M3oOpaxenue
HATypaJbHBIX YHCEJl TOUKAMHU Ha KOOPJAUHATHOU (YUCIOBOM) PSIMOM.

[lozurnmonnass cucrtemMa cuuclieHus. Pumckas Hymepanus Kak MpUMeEp
HETO3UITMOHHOM CUCTEMBI CUUCIeHUs. JlecaTuuHasi cucTeMa CUMCIIECHUS.

CpaBHeHUE HATypaJIbHBIX YHUCEJ, CPaBHEHUE HATYPAIbHBIX YHCEN C HYJIEM.
Cnoco6s1 cpaBHeHus. OKpyrieHrne HaTypaabHbIX YUCET.

CrnoxeHue HaTypaJIbHBIX YHCEN, CBOMCTBO HYJS MPH CIOXKEHUU. Brruutanue
KaK JelcTBHE, 00paTHOE CIOKEHUI0. Y MHOXKEHUE HATypaJIbHBIX YHCEN, CBOWCTBA
HyJs W ©€IWHWIBI TIpU YMHOXEHHHM. JleleHue Kak JeilcTBue, oOpaTHOE
yMHOeHUI0. KOMITIOHEHTHI AEHCTBUM, CBS3h MEXAy HUMH. [IpoBepka pesynbTaTa
apudMeTHIecKoro JneicTBusa. llepemecTuTenbHOE M coueTaTelIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHUSI U YMHOXXECHUS, PACHpPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOKEHUS.

Hcnonb3oBanue OykB Jisi 0003HaYEHUsI HEU3BECTHOTO KOMIIOHEHTA U 3aMHCH
CBOMCTB apu(PpMETUUECKUX JICHUCTBUH.

JlenuTenu W KpaTHBIE YHWCIA, pa3iokKeHWe Ha MHoxuTenu. I[IpocTeie u
coctaBHble yncia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoM.

CreneHp C HaTypaJbHbIM MOKa3aTeleM. 3aluCch 4YHUCIa B BHIE CYMMBI
Pa3psIHBIX CIAraeMbiX.

HucioBoe BbIpaxkeHUE. BpIUHCIEHHE 3HAYEHWUW YHMCIOBBIX BBIPAKECHU,
NOPSAOK  BBIIOJIHEHHMS  JeWcTBUM.  Mcmonb3oBaHME  NOpU  BBIYKCICHUSIX
NEPEMECTUTENIBHOTO M  COYETATEIbHOI'O0 CBOWMCTB (3aKOHOB) CIIOKEHUS H
YMHOKEHUS, PACIPEAEIUTEIBHOTO CBOMCTBA YMHOXKECHUS.

Apodu

[IpencraBmenne o Jgpobm Kak cmocoOe 3aldCH  YacTH  BEIIMYMHBLL
OObikHOBeHHBIE ApoOu. [IpaBuibHBIE W HempaBWibHBIE ApoOu. CmemraHHas
IpoOb, TpeNCTaBIeHHWE CMENIAaHHOW JpoOM B BHUJE HEMPABWIBHOW Ipo0Ou U
BBIJICIICHUE TICJIOW YaCTH YHCIIa M3 HEelpaBWIbHOW apobu. M3o0paxkenue apoOei
TOYKaMH Ha YUCIOBOM mpsiMoii. OCHOBHOE CBOKCTBO Jipoou. CokpalieHune apooei.
[IpuBenenue n1pobu Kk HOBOMY 3HaMeHarteln. CpaBHEHUE APOOEH.

CnoxeHue U BbIUMTaHUE JpoOeil. YMHOXKEHUE U JIeJieHHe ApoOei, B3auMHO
oOpaTHbIe TpoOu. HaxoxmeHre 4acTu 1eIoro u 1eioro Mo ero YacTH.

Jlecatuunasi 3anuck aApooOei. IlpencraBienue aecsiTUYHON OpoOu B BUJE
0oObIKHOBEHHOM. M300paxeHue [ECATUYHBIX JpoOei TOYKaMu Ha YHUCIOBOM
npsiMmoid. CpaBHEHHUE JIECITUYHBIX APOOEH.



Apudpmernyeckue JAEUCTBUS € JAECATHUHBIMU JpoOsimu. OKpyrieHue
JECATUYHBIX IPOOEH.

Penienne TeKCTOBLIX 3a/1a4

Pemenune TekcTOBBIX 3amay  apudmeTnyeckuMm  crnocoboM. Pemenue
JOorMYyeckux 3aaad. Pemienuwe 3amad mnepeOopoM BCeX BO3MOXKHBIX BapUaHTOB.
Hcnonb3oBanue npu penieHuy 3aad TaOIuI U CXEM.

Pemenne 3amay, coaepKallMX 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIWYWHBI:
CKOpPOCTb, BpE€Msl, pPACCTOSIHUE, ILIE€HA, KOJMYECTBO, CTOMMOCTb. EJIMHUIIBI
U3MEpEHUsi: Macchl, 00bEMA, IEHBI, PACCTOSHUSA, BPEMEHH, CKOpocTH. CBs3b
MEXIy €IMHUIAMU U3MEPEHUS KaX0N BEIUYNHBI.

Pemenue ocHOBHBIX 3a1a4 Ha JpoOH.

[IpencraBienne JaHHBIX B BUJIE€ TAOJIHII, CTOIOYATHIX AUATPAMM.

HarusaHas reomerpust

Harnsnsele npencrtaBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIyY, YIroJl, JOMaHasi, MHOTOYI'OJIbHUK, OKPYKHOCTB, Kpyr. Yrou. IIpsamoi,
OCTpBIH, TYIIOW U Pa3BEPHYTHIN YIJIBL.

JInuHa oTpe3ka, METPUUYECKUE €IUHULBI JUIMHBL. [[TuHa JoMaHo#, nepumeTp
MHOTOYroJjibHHKa. MI3MepeHne U nocTpoeHue yrioB ¢ MOMOUIbIO TPAHCIIOPTUPA.

Harnsanseie mpexacraBienuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
IpsIMOYTOJILHUK, KBAJpaT, TPEYTOJbHUK, O PAaBEHCTBE (hUTYP.

N3o6paxxenune ¢uryp, B ToM uymucie Ha kietdarod Oymare. IloctpoeHue
KoH(pUTrypanui u3 yacted mpsiMoil, OKPY>KHOCTH Ha HEJITWHOBAHHOW W KJIETYATOM
Oymare. VMcnonb30BaHue CBOWCTB CTOPOH U YIIIOB MPSAMOYTOJIbHUKA, KBaJIpaTa.

[Inomans nOpsIMOYroJbHUKA W MHOTOYTOJIBHUKOB, COCTAaBJIEHHBIX U3
IPSAMOYTOJILHUKOB, B TOM 4Hcie (uryp, n300pakEHHBIX Ha KJeT4yaTod Oymare.
Enuuunel uamMepeHus miomaim.

Harnsnseie mpencTaBieHus O MPOCTPAHCTBEHHBIX QUTYpaX: MPSIMOYTOJIbHBIHI
rapajuienenunen, KyO, MHOTOTPAHHUKH. N3o6pakenue MIPOCTEUIINX
MHOrorpaHHuKoB. Pa3BépTku kyba u mnapamienenunena. Co3gaHue Mopenei
MHOT'OTPAaHHUKOB (M3 OyMaru, MpoBOJIOKH, MNIACTHIIMHA U IPYTUX MATEPHUAIIOB).

OO0BEéM mnpsMOYroJbHOrO Napasuienenunena, kyda. EnunHuiel uzmepenus
o0BEMma.

6 KIIACC

HarypaabHblie yuciaa

ApudmeTnyeckue NEUCTBUS ¢ MHOTO3HAYHBIMH HATypPaTbHBIMU YHCIIAMH.
UucnoBble  BbIpAKEHUS, MOPANOK  JCHCTBUH, HCHOJb30BAHHE  CKOOOK.
Hcnonb3oBanne 1pyU  BBIYUCICHUSAX MEPEMECTUTEIBHOTO M COYETATEIBHOIO
CBOWCTB CJIOKEHUSI M YMHOXKEHUSI, PACHPENECIUTEIBHOTO CBOMCTBA YMHOXEHHUS.
OKpyriaeHne HaTypajabHbIX YUCEIL.



JleauTenu v KpaTHbIE YKCIIa, HAMOOJBIINNA OOIIUN JAEIUTENh U HAUMEHbIIIEE
oOwiee kpaTHoe. [lenMMocTh CyMMBI U ITpou3BeaeHus. JleeHne ¢ OCTaTKOM.

Apodu

OObIKHOBEHHAs1 JApoOb, OCHOBHOE CBOMCTBO ApOOH, COKpallleHHe IpoOeil.
CpaBHeHue U ynopsijounBanue apooeil. Pemenue 3a1a4 Ha HaX0XKACHUE YaCTH OT
LEeJI0Oro M UENOoro Mo ero vactd. JIpoOHoe 4Yuciao Kak pe3yibTaT JeJIeHUS.
[IpencraBnenue aecaTUUHON IpoOU B BUAE OOBIKHOBEHHON IPOOU U BO3MOKHOCTh
Mpe/CcTaBleHNs OOBIKHOBEHHOU ApOOM B BHUJIE AECATUYHOMU. JlecsiTuuHble ApodU U
MeTpuYecKasl cucteMa Mep. Apudmernyeckue AEHCTBUS U YUCIIOBBIC BBIPAKEHUS
C OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSMHU.

OtHouienue. Jlenenwe B JaHHOM OTHOIIEHWH. Macmitad, Tponopius.
[IpumeneHue mponopuuii Mpu penieHuu 3aaay.

[TonsiTue nporieHTa. Beruuciaenre nporeHTa OT BETUYUHBI U BEJIMUUHBI 1O €€
MPOIICHTY. BhIpakeHHE MPOIEHTOB JACCATUYHBIMHU JpoOsimu. PemeHue 3agad Ha
IPOIICHTHI. BhIpa’keHre OTHOIIEHUS BEJTMYUH B MPOIEHTAX.

IosoxkuTENbHBIE U OTPULIATEIBHBIE YHCJIA

[lonoxuTenbHble U OTpUIlaTeNbHbIe ynciaa. Llensle yucna. Moaynp uuciha,
reoMeTpuyecKkas MHTepIrpeTanuss Moayis uucia. M3o0paxeHue uyucen Ha
KOOpAMHATHOW  mpsiMod.  YwucioBble  mpoMexyTku. CpaBHEHHUE  4uCel.
Apudmernyeckue IeHCTBUA C MOJOKUTEIBHBIMA U OTPULIATEHHBIMU YHCIIAMHU.

[IpssMoyTOJIbHASI cUCTEMA KOOPJIMHAT Ha IJIOCKOCTU. KoopAaumHaThl TOUKM Ha
IUIOCKOCTH, a0cuucca u opauHara. [loctpoenue Touek U GUryp Ha KOOpAMHATHOM
IJIOCKOCTH.

BykBeHHBbIE BbIpa:KeHH s

[Ipumenenne OykB i 3alMUCH  MaTEeMaTHYECKUX  BBIPAKCHUH |
npennoxxenuii. CBoiicTBa apupMeTHUECKUX NeUCTBU. byKBeHHbIC BBIPAXKEHUS U
YUCJIOBBIE TMOJCTAHOBKH. DBYyKBEHHBIE pABEHCTBA, HAXO0XKJICHHE HEU3BECTHOTO
KoMIioHeHTa. Dopmynbl, (HOpMyJbl MEpUMETpa W IUIOMAAU MPSIMOYTOJbHUKA,
KBajipaTa, o0bEMa napaiesenumneaa u Kyoa.

Pelenue TeKCTOBBIX 327124

Pemenue TekcTOBBIX 3amad  apudMeThyeckuM crocoOom. Pemienwue
JornyecKkux 3ajad. Pemenue 3amad mepebopoM BCceX BOSMOKHBIX BAPUAHTOB.

Pewiennie 3amaud, cojaepKallluX 3aBUCHUMOCTH, CBSI3bIBAIOIIUX BEJIIMYUHBI:
CKOpPOCTBb, BpeMmH, paccTosiHue, LIEHa, KOJIMYECTBO, CTOUMOCTb,
MPOU3BOIUTEILHOCTh, BpeMs, O0BEM paboThl. EguHUIBI W3MEpeHHs: MAaccChl,
CTOUMOCTH, PAacCTOSIHUS, BPEMEHHU, CKOpPOCTH. CBS3b MEXIy €IWHULIAMU
MU3MEPEHUS KaXK101 BEJIMUUHBI.

Pemiennie 3amady, CBSI3aHHBIX C OTHOIIEHUEM, MPOMNOPLIHMOHAIBHOCTHIO
BEJIMYMH, MPOIEHTAMHU; PEILIEHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLICHTHI.



OueHka W TpUKUIIKA, OKpyrieHue pesyibrata. CocTaBieHue OYKBEHHBIX
BBIP@)XEHUH I10 YCIOBUIO 3aa4U.

[IpencraBneHne MaHHBIX C MOMOIIBIO Tabmui u guarpamm. CtonOyaThie
JAArpaMMBbl: YTEHUE U TIOCTPOCHUE. UTEHNE KPYyTrOBBIX JUATPAMM.

HarusaHnas reomerpus

Harnsgueie npencraBieHuss o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, YIroJ, JOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPYKHOCTb, KPYT.

B3aumHoe pacrnonoxeHue ABYX MNPSIMBIX HA IUJIOCKOCTH, IAPAIUICIbHBIC
psAMbIE, TEPINEHAUKYISPHbIE TpsMble. V3MepeHue pacCTOAHUN: MEXAY IBYyMs
TOYKaMH, OT TOYKH 10 MPSAMOU, JNIMHA MapLIPyTa Ha KBAJIPATHOM CETKE.

N3mepeHne W TMOCTPOEHHE YIJIOB C IIOMOIIBIO TpaHCHOPTHpA. Buubl
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIM, MPSIMOYTOJIbHBIN, TYIOYTOJIbHBIH,
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeTbIpEXYroabHUK, IPUMEPHI
YETBIPEXYTOJIBbHUKOB. [IpAMOYTronpHUK, KBaAPaT: UCIIOJIH30BAHUE CBOMCTB CTOPOH,
yriaoB, auaroHanei. M3obpaxkeHne reomerpuyeckux (Guryp Ha HEIMHOBAaHHOMN
Oymare C UCIOJIb30BaHUEM IUPKYJS, JUHEWKH, YrOJbHUKA, TPAHCIOPTHUpA.
[TocTpoenus Ha kiieT4yaToi Oymare.

[lepumerp MHOroyrompHuka. IloHsTHE T1UIOMAAN (UTYPBI, €IUHUIIBI
u3MepeHus miommaau. [IpubnmxéHHoe u3MepeHue miomanau Guryp, B ToM 4ucie
Ha KBajpaTHOU ceTke. [IpubnmxéHHoe u3MepeHue JIMHBI OKPY>KHOCTH, TIIOIIAIH
Kpyra.

CuMmmMmeTpusi: LIEeHTpadbHasl, OCEBAs U 3€pKAJIbHAS CUMMETPUH.

[TocTpoeHrE CUMMETPUYHBIX (UTYP.

Harnsgnsie MPEICTABJICHUS 0 MIPOCTPAHCTBEHHBIX burypax:
napajuieNienurnen, Ky0, mpu3Ma, NUpaMHaa, KOHYC, IWIMHAp, Imap u cdepa.
N3o0paxenue mpocTpaHcTBEHHBIX puryp. [IpuMeps! pazBépTOK MHOTOTPAHHUKOB,
munHapa u koHyca. Co3gaHue Mojeneld MpOoCTPaHCTBEHHBIX ¢Guryp (u3 Oymarw,
MIPOBOJIOKH, TUIACTHJIMHA U APYTUX MAaTEPUAIIOB).

[TonsitTne o00BEMa, eauHUIBI H3MepeHus o0béMa. OOBEM TPAMOYTOIHLHOTO
napajienenunena, Kyoa.

7 KJIACC
AJITEBPA
Yucsa v BbIYUCICHUS
JlpoOu OOBIKHOBEHHBIC W JICCATHUYHBIC, TIEPEXOJ] OT OAHON (DOpMBI 3amucu
npobeir k apyrou. IloHsATHE parMOHAIBLHOTO UYHCIIA, 3alKCh, CpPaBHCHHE,
YIOOPSI0YMBAHNE  PAIlMOHATBHBIX 4HCeNl. ApudMeTHYecKHue JEHCTBHS C



palMOHANBHBIMK YuciIaMu. PemieHue 3aiad M3 peanbHOW MPAKTUKU HAa 4acTH, Ha
JpoOHu.

CreneHb C HaTypaJbHBIM [IOKa3aTEJNEM: OIpejaesieHne, MNpeoOpa3oBaHue
BBIpaKECHU HA OCHOBE OMPEACIICHUS, 3aUCh OONbIINX uncel. [IpoleHTsl, 3anuch
MPOIICHTOB B BUE APOOU U JIpoOU B BHUJE MPOLIEHTOB. Tpy OCHOBHBIC 3a7aul Ha
MPOLEHTHI, PEIICHUE 3a7]a4 U3 pealbHON MPAKTUKHU.

[IpumeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIOKCHUE HAa  MHOXUTEIU
HaTypaJbHBIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjie TipsMas W oOparHas
MPONOPIIMOHATIEHOCTH.

AJire0panyvecKue BbIpasKeHU s

[TepemeHHbIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C EpEeMEHHOM. JlomycTuMble
3Ha4YEHUs NepeMeHHbIX. [IpencTaBienne 3aBUCUMOCTH MEXAY BEIMUMHAMU B BUJIE
dbopmynsl. Beraucienus no ¢popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKESHHUM,
TOXKJICCTBEHHO paBHBIC BBIpOXCHUS, TIpaBUja MPeoOpa3oBaHUS CYMM U
IIPOU3BEICHHM, MPaBUiIa PACKPBITHS CKOOOK U MPUBEACHUS MOJOOHBIX ClIaraeMbIX.

CBoiiCTBa CTENIEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHouneHnbl 1 MHOTOWIEHBI. CTeneHb MHorowieHa. CloxeHue, BhIYUTAHUE,
YMHOXEHUE MHOIOYIEHOB. DOpMyJbl COKpPAlIEHHOTO YMHOXKEHUS: KBaJpaT
CyMMBl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. Pa3noxkeHue
MHOTOUYJIEHOB Ha MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHUA, IpaBUjia NpPeoOpa3oBaHUs ypaBHEHMS,
PAaBHOCHUJIBHOCTh YPaBHEHUM.

JluHeliHOEe ypaBHEHME C OJHOW IIEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOTO
YpaBHEHUSA, pEIICHUE JUHEHUHBIX YypaBHeHUH. CoCTaBlieHME YpaBHEHUW 10
YCIJIOBUIO 3a7a4yM. PenieHre TeKCTOBBIX 3a/1a4 C HOMOILBIO YPaBHEHUH.

JluneitHOE ypaBHEHHE C IByMs MEpEeMEHHBIMH U ero rpaduk. Cucrema IByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEpEeMEHHbIMHU. PemieHue cucrem ypaBHEHUU
CIIocoOOM TOJCTaHOBKHU. [IpuMephl perieHus: TEKCTOBBIX 3aJad C IMOMOIIBIO
CHUCTEM YpABHECHUM.

DyHKIUMN

Koopannara Touku Ha npssmoi. YuciioBsle MpOMEKYTKU. PaccTosHue Mexay
JBYMsSI TOUKaMHU KOOPAWHATHOMN MIPSMOM.

[TpsimoyronbHas cuctema koopamHat, ocu OX m Oy. AbGcumcca u opauHaTa
TOYKHM Ha KOOPAWHATHOU TutocKkocTu. [Ipumeps! rpadukoB, 3a1aHHBIX (HOPMYITaMHU.
Urenne TtpadukoB peanbHbIX 3aBucuMoctel. [lonstue ¢ynkmuu. [padux
dbynkuun. CoiictBa pynkuuil. Jluneitnas ¢pynkuus, e€ rpadpuk. ['papuk dpyHkunu



y = |X|. I'padmueckoe peimieHHe ITHHEHHBIX YpaBHEHUH W CHCTEM JIMHEWHBIX
YpPaBHEHUH.

I'EOMETPUA

HavanpHbie nonsatus reomerpun. Touka, nmpsiMasi, OTpPE30K, JIyd. YToia. Buasl
yrioB. BeprukanbHble W CMEXHbIE yIubl. buccexkrpuca yrma. Jlomanas,
MHOTrOyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOHCTBA OCEBOM CHUMMETpPHH.
[IpuMepbl CUMMETPUH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOILIBIO LMPKYJIA U JIMHEWKU. TpeyroibHUK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApEeHHBIN W PaBHOCTOPOHHUW  TpeyrojbHuUKH. HepaBeHCTBO
TPEyroJIbHUKA.

CoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. [lpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M NMPU3HAKY NapaJIeIbHbIX NpsAMbIX. CyMMa yriioB TpeyroJbHHKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMOoyronbHBIA ~ TpeyroibHUK. (CBONCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEyroJbHUKA,  INPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOJIBHBIN TPEYroJabHUK € yriioM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPAaBEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie ¥ OoJIbIIed CTOPOHE TPEyroJbHHKA.
IlepnieHAUKYJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecto Toudek. buccekrtpuca yrima ©  CepeIUHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JuUaMmeTp, HuX CBoMcTBa. B3anmHoe
PaCIIONIOKEHUE OKPYKHOCTH MU IpsiMoM. KacarenbHas M cekyuias K OKPY>KHOCTH.
OkpyXHOCTb, BIIMCaHHas B Yroj. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYrOJIbHUKA.

BEPOATHOCTDb U CTATUCTHUKA

[IpencraBienne MaHHBIX B BUE TaOIUIl, AMarpamm, rpadukoB. 3amoTHEHHE
TaOJIWIl, YTEHWE W TOCTPOCHHE AuarpaMM (CTOJIOMKOBBIX (CTONMOYATHIX) W
KpYToBbIX). UTeHne rpadikoB peabHBIX MPOIECCOB. V3BnedueHne napopMannm u3
qyarpamMM Y TaOJull, UCIOIb30BAHUE U UHTEPIPETAUS TAHHbBIX.

OnucaTtenbHasi CTaTUCTUKA: cpefHee apudmeTmueckoe, MeauaHa, pa3Max,
HanOoJIbIlIeE W HAaWMEHbBINIEE 3HAUCHWsS HaOopa YHCIOBBIX JaHHBIX. [IpuMepsr
CIIy4ailHOM M3MEHYUBOCTH.



Cny4aitHbIil SKCIIEpUMEHT (OMBIT) M cliydailHoe coObiTue. BeposaTHOCTh U
yacTtoTa. Poib ManoBepOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B IPUPOAE
U B o01ecTBe. MoHeTa M UrpalibHast KOCTh B TEOPUH BEPOATHOCTEH.

I'pad, Bepmmua, pedbpo. Crenenp BepwmuHbl. Yuciao pédep um cymmapHas
creneHb BepiiuH. [IpencraBnenue o cBs3HocTH Tpada. Llenu u muxnsl. [lytu B
rpadax. O6xon rpada (ditiepoB myth). IIpencraBieHue 006 OpPUEHTUPOBAHHOM
rpade. Pemenne 3anau ¢ noMouIbso rpados.

8 KIIACC
AJITEBPA

Yucaa v BbIYUCICHUS

KBangpatHeiii kopeHb u3 uucna. IloHstue 00 wuppanUoOHAIBLHOM YHCIIEC.
JlecaTuunble TPUOIMKEHUSI UppallMOHANIBbHBIX yKcesn. CBoNCTBa apuMeTHIecKux
KBa/IPATHBIX KOPHEHW M UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

Crenens ¢ 1enpIM noKaszaTesneM u €€ cporictBa. CTaHapTHas 3aIllUCh YNCIA.

AJire0panyvecKne BbIPaKeHH s

KBanparnelii  TpEXWieH, pas3jloXKEHHE  KBAJApaTHOIO TpEXWIEHAa Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO ayireOpandeckoi JIpoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanronanbHbie BEIpXKEHUS 1 KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampaTtHoe ypaBHeHuWe, QopMyna KOpHEH KBaapaTHOTO YypaBHEHHUSI.
Teopema Bueta. Pemienue ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[IpocTeiimue ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas maTEpHpeTanus ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUW C JBYMsI II€pEeMEHHBIMH. [IpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTP HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJHON NMEPEMEHHOM.

DyHKIUN

[Torsitne Qynkmuu. OOIacTh OmMpeneNeHrus W MHOXKECTBO 3HAYCHHM
¢ynkiuu. CriocoObl 3amanus yHKITHA.

I'paduk dynkuuun. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. Ilpumepst
rpauKoOB QYHKIIHUI, OTPAXKaAIOIINX PealbHbIE MPOIECCHI.



OyHKIMK, ONHUCHIBAIOIIME TMPSAMYI0 M OOpaTHYI MPOMOPIMOHAIBHBIC
3aBrcHMocCTH, uX rpaduku. OyHknun Y = X2, y = x3, y = VX, y=|x|. [padudeckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

I'EOMETPUA

YeteipéxyronsHuku. IlapamienorpamMm, ero npu3Haku U cBOMcTBa. YacTHbIE
Clly4ad TMapajuiesiorpaMMoB (MIPSMOYTOJIBHUK, POMO, KBajpaT), UX MPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKass Tpameuus, €€ CBOHCTBA W MPHU3IHAKHU.
[IpssMOyTOJIbHAS Tpanenusi.

Meron ynBoenuss Menuassl. LleHTpanbHas cumMmerpusa. Teopema Paneca u
TEOpeMa O MPONMOPLUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyronbHuKa.

[TogoOue TpeyroabHUkoB, kKoddduiment mogodus. I[lpusnaku nomodus
TpeYroJbHUKOB. [IpruMeHenne nogo0us Mpu peleHny MpakTUYeCKuX 3a1ad.

CaoiictBa miomanaeii reomerpuueckux ¢uryp. Dopmynbl s TIIOMIATA
TpPEeYrojibHHKa, MapajuienorpamMma, pomba u Tpaneuud. OTHOIIEHHE IUIONIaae
NOJIOOHBIX QUTYD.

Boeluncnenve miomaneid TpeyroJbHUKOB U MHOTOYT'OJIBHUKOB Ha KIJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenuwe Tteopembl Iludaropa mpu perieHun
NPaKTUYECKUX 3a]a4.

CuHyC, KOCHMHYC, TaHT€HC OCTPOrO yrjla MPSIMOYTOJbHOTO TPEYroOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpHUroHOMeTpUyYecKkre (YyHKIUH
yriioB B 30, 45 u 60°.

Briucannbeie ¥ LEHTpaJIBHBIE YTIIBI, YIOJ MEXIYy KacaTelbHOM W XOPJIOW.
VYrnel  Mexay ~XopaamMu M CeKylIIMMH. BnucaHHble W ONKMCaHHBIE
YETBHIPEXYTOJIbHUKU. B3amMHOE pacnosio)keHHe HABYX OKpykHocTer. Kacanue
oKkpyxHOCTeH. OO01IMe KacaTeIbHBIE K IBYM OKPY>KHOCTSIM.

BEPOATHOCTDb U CTATUCTHUKA

[IpencraBienne qaHHBIX B BUJIE TAOJIHII, TUArpaMMm, rpaduKoB.

MHOXEeCTBO, 3JIEMEHT MHOXECTBa, NOAMHOXecTBO. Omnepanuu Haz
MHOXECTBaMU: OOBEIMHEHHE, IepeceueHue, aonojHeHue. CBoilCTBa omepanuit
HaJI MHOXECTBAMH: IIE€PEMECTUTEIIBHOE, COYETATEIIbHOE, PaCIPEICIUTENBHOE,
BKIIIOUeHHs. Vcmonb3oBaHne Tpaduueckoro TMpeACTaBICHUS MHOXKECTB JUIs
ONMCAaHUS PEATbHBIX MMPOLIECCOB U SABJIECHUM, IPU PELICHUU 3aa4.

N3smepenune paccemBanus AaHHBIX. /ucnepcuss M CTaHZAPTHOE OTKIIOHEHUE
YUCJIOBBIX HA0OPOB. J[narpamMma paccenBaHusl.



DOneMeHTapHble COOBITHS ciy4daiiHOro ombiTa. Ciy4ailHble COOBITHS.
BepositHoct  coObiTHil. OmnbITBI € PaBHOBO3MOXXHBIMH ~ 3JIEMEHTAPHBIMU
coObITusiMu. CiryyaiiHblil BbIOOp. CBsI3b MEXKIy MajJOBEPOSTHBIMU U MPAKTUYECKH
JOCTOBEPHBIMH COOBITUSIMHU B IPUPOJIE, OOILIECTBE U HAYKE.

epeBo. CBoONCTBa [J€pEBbEB: E€AUHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE
BUCAYEH BEPIIMHBI, CBS3b MEX]Y YUCIOM BepIIMH U uuciaoMm pedep. I[IpaBuio
yMHOeHus. Pemienue 3anay ¢ nomouisio rpagos.

[IpoTtuBomnonoxueie coObiTusA. Juarpamma Oinepa. OObenuHeHue u
nepeceueHue coObiTuil. HecoBmectHble  coObiTHs. @DopMmyna  CIOXKEHHS
BEpOATHOCTEH. YcCiOBHasg BeposATHOCTh. llpaBmiio ymHoxkeHusa. HeszaBucumbie
coObrTus. IlpencraBinenue skcnepumeHTa B BUAe jAepeBa. Pemienue 3amau Ha
HaX0XJCHUE BEPOATHOCTEH C TMOMOUIBIO JIepeBa CIy4ailHOrO 3KCIEepUMEHTA,
nuarpamm Jitepa.

9 KITIACC
AJIET'BA

Yucia v BbIYMCICHUS

PanmonanpHbie ynciIa, UppallMOHANIBHBIC YUCIIA, KOHEYHbIE U OSCKOHECUHBIC
JecsTUYHbIE 1poOu. MHOXKECTBO NEHCTBUTENBHBIX YHCE, IeHUCTBUTEIbHbIE YHCTIa
Kak OecKOHEYHbIe JAecsATHYHbIe apoOu. B3aumMHO OAHO3HAYHOE COOTBETCTBUE
MEK]1y MHOKECTBOM JIEMCTBUTEIIBHBIX YUCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE [IEWCTBUTENBHBIX UHCE, apu(pMETHUYECKue JEHCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3mepbl 0OBEKTOB OKpYXAIOUIETO MHPA, UIHUTEIBHOCTH IMPOILIECCOB B
OKPYKaIoIIEM MUPE.

[Tpubnuxénnoe 3HaYCHHE BEIMYUHBI, TOYHOCTh MpUOIMmKeHus. OKpyrieHue
yucen. [Ipuknaka u oueHka pe3yJibTaTOB BHIYMCICHUMN.

YpaBHeHUs U HEPABEHCTBA

JIuneiitHoe ypaBHeHuE. PenieHne ypaBHEHUM, CBOASIUXCS K TUHEUHBIM.

KBanpatnoe ypaBHeHue. PemieHue ypaBHEHH, CBOISIIIMXCSA K KBaAPATHBIM.
bukBanpatHoe ypaBHenue. [Ipumepsl penieHus ypaBHEHUN TPEThEU M YETBEPTOU
CTEIICHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemiennie npoOHO-panMoOHaIbHBIX ypaBHEHHU. PelieHue TEKCTOBBIX 3adad
anreOpanyecKuM METOOM.

VYpaBHeHUEe ¢ AByMs NEpPEeMEHHBIMH M €ro Tpaduk. PemieHuwe cuctem IByx
JIMHEMHBIX YPABHEHUN C AByMs NIEPEMEHHBIMU. PellleHne cucTeM IByX YpaBHEHHU,
OJTHO W3 KOTOPHIX JHHEHHOe, a Japyroe — BTOpoil creneHu. [ 'padudaeckas
VMHTEPNPETALNS] CUCTEMbl YPABHEHUH C IByMS IEPEMEHHBIMHU.

Pelienrie TeKCTOBBIX 3aj1a4 anreOpandyeckuM Crocooom.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.



Pemienue IMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOM. Pemienue cucreM
JUHEWHBIX HEPABEHCTB C OJHOM NepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
I'padrueckass wmHTEpHpeTanys HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMMU.

DyHKUUHA

KBagpartnunas ¢yukuus, e€ rpadpuxk u cBoiictBa. IlapabGona, KoOpaAuHATHI
BEPIIMHBI TapadOoIbl, 0Ch CAMMETPUHU MapaboJIbl.

Ipaduxu yrxumit: Y = kx, y = kx + b, y = kix, y =x3, y =X, y = [x| , 1t ux
CBONCTBA.

YucaoBble NOCTEI0BATEIHHOCTH U MPOrPecCHHU

[loHsiTHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE TOCIJIEIOBATEIbHOCTH
peKyppeHTHOI popMyno U Gopmysoit N-ro wieHa.

Apudpmernyeckas U reomerpuueckas nporpeccud. dopmynsl N-To uieHa
apu(PpMETHIECKON U TE€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBHIX N YJIEHOB.

N300pakeHre WiIeHOB apu(PMETHUYECKOM M TEOMETPHUYECKOW MpOrpeccuit
TOYKAMHU Ha KOOPJAUHATHOW IUIOCKOCTHU. JIMHEHMHBIM U 3KCHOHEHLMAIBHBIA POCT.
CioxHbI€ IPOLICHTBHI.

I'EOMETPUA

Cunyc, xocuHyc, TaHreic yrimoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. DOpMyIIbI IPUBEICHMUS.

Pemiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienrie mnpakTUYECKUMX 3aJad C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CUHYCOB.

[IpeobpazoBanue moao6us. [lomo6re coOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O TPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEJICHHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTE KaCaTEeIbHOM.

Bekrtop, anmHa  (MOIyNb)  BEKTOpA,  COHAIpPABICHHBIE  BEKTOPBI,
MIPOTUBOMOJIOKHO  HANpaBJIEHHbIE  BEKTOPbHI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJl BeKTopaMu. Pa3ziokeHue BeKTopa MO ABYM
HEKoJUTMHeapHbIM BekTopaM. KoopaunaTel BekTopa. CKalasipHOE MPOU3BEACHUE
BEKTOPOB, MPUMEHEHUE ISl HAXOKJICHHS JJIMH U YTJIOB.

JIlekapToBbl KOOPJAUHATHI HA IUIOCKOCTH. YPABHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH U MpsIMbIX. MeToJl KOOpAUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYrOJbHUKH. JlnmmHa  OKpyXHOCTH. I'pamycHas w
paauaHHas Mepa yriia, BbIYMCIEHUE JJIMH AYyTr OKpyxHocTed. I[lnomans kpyra,
CEKTOpa, CerMEeHTA.



JIBW>KEHHSI TUIOCKOCTH U BHYTPEHHUE CHUMMETPUH (QUTYp (dIEMEHTapHbIE
npeactasnenus). [lapannensubiii nepeHoc. [loBopor.

BEPOATHOCTDb U CTATUCTHUKA

[IpencraBinenne JOaHHbIX B BuAe Tabnuu, AuarpamMm, TIpaduKoB,
MHTEpHpeTanus JaHHbIX. YTeHne u nmocTpoeHue Tabiaul, auarpamm, rpaukoB 1o
pEeaIbHbIM JaHHBIM.

[lepectanoBku u pakropuan. CodeTaHuss u 4yucio couetanuil. TpeyroabHUK
[lackans. Pemenue 3a1ay ¢ MCMOIB30BaHUEM KOMOMHATOPHKHU.

I'eomerpuueckass BepossiTHOCTb. CiyyalHBIA BBIOOpP TOYKM U3 (QUIYpHl HA
IJIOCKOCTH, U3 OTPE3Ka U U3 IYT'M OKPYKHOCTH.

Hcnbitanne. Yenex m Heyaaua. Cepus HCIBITAHUM 10 NEPBOTO yCHeEXxa.
Cepust ucnbiTanuit bepHymiu. BeposTHOcTH cOOBITUH B CEpUM  HCMBITAHUUN
bepnynu.

CnyuaiiHasi BeJIMYMHA W pacIpeesieHue BEpOsSTHOCTEH. MaremaTuueckoe
oxumaHue U gucrepcud. [IpuMepbl MaTeMaTHYecKOro OKHUJAHHUS — Kak
TEOPETHYECKOTO CPEAHEr0 3HAYECHUS BEIMYMHBL. MaTremMaTH4ecKOe OKHIAHUE U
JUCIIEpCUs  CIyYalHOW BEJIWYUHBI «YHUCIO YCIEXOB B CEpPUU HCIBITAHUU
bepuynnny.

[Tonarue o 3akoHe GonpmMX yucen. M3MepeHue BEposSTHOCTEH € MOMOLIBIO
yacToT. Posib 1 3HaueHMe 3aK0Ha OOJIBIINX YHUCE B IPUPOJAE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«MareMaTuka» XapakTepu3yrTCs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaTE€MAaTHK{, LEHHOCTHBIM  OTHOLIIEHHWEM K  JIOCTHXKEHUSM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpaklaHWHA U peau3aluu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHUEM BaXKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEH JKU3HU JUIS YCHEIIHOW MpodeccuoHaIbHOMN
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHEHTAIlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYUMOCTU JIJISl Pa3BUTHUS LIMBUIIM3AIUY,
OBJIQJICHUEM SI3IKOM MATEMATHKHA M MaTeMaTHYECKOW KYJIbTYpOH KakK CpPeACTBOM
MO3HAHUSI MHpA, OBJAJECHUEM MPOCTEUIIMMHU HABBIKAMHU HCCIEI0BATEIbCKOMN
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCTIMTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTUYECKUX POOIeM U MyTel UX pelIeHus;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJIeH, MpUOOpeTaTh B COBMECTHOM JEsTeNIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACGUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBIBISITh W XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATh  CYMIECTBCHHBIH  MPU3HAK
KIaccuuKaIi, OCHOBaHUS i OOOOIIEHWS W CpPaBHEHWS, KPUTECPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIHpPUHUMATh, (QOpMyTHpOBaTH ©  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEpUTEIbHBIE W OTPHUIATEbHBIC, CIWMHWYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISBISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH IO aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTEMaTUYEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHMUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUMaHTOB pEIICHMs, BbHIOMpaTh HaumboJiee NOAXOIAIUMNH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN WHCTPYMEHT MO3HAHUA,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTHUBOpEUYUE, NpodieMy,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBATh KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENIHHO (POpMYNIUPOBaTH 000OIIEHHS W BBIBOJBI M0 pe3yJjbTaTam
NPOBENEHHOTO HAOIIOEHNUs, MCCIENOBAaHUsA, OIIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIIBHUIAThH
NPEATIOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a0a4H;

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBAaTh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (QopMy TMpeAcCTaBiIeHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u ux
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yduTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYIUPOBAThH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU
U LeJISIMU OOIIEHUS, SICHO, TOUHO, FPAMOTHO BbIpa)kaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHECHUSA MO XOAY PEIICHUS
3aJ1a4i, KOMMEHTUPOBATh MOJYYEHHBIU PE3YJIbTAT;

e B X0j€ 0OCYXJeHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMOU TEMBbI,
npoOJieMbl, pernaeMoi 3a7auu, BHICKAa3bIBATh UJI€U, HAIICJICHHbIE HAa MOUCK
pELIEHUs, COIOCTABIATL CBOU CYXICHUS C CYXKICHUAMH JIPYyTUX
YYaCTHUKOB JHaJiora, OOHApYyKUBATh PA3IU4YUE U CXOJICTBO MO3UIUN, B
KOppEeKTHOHU (hopMe popMyIupoBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;

e IIPEJCTABIIATH PEe3yIbTATHI peLIeHUs 3aJa4u, JKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BHIOMpaTh (hOpMaT BBICTYILIICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPUH;

e TIOHMMATh M UCIOJIB30BaTh NPEUMYIIECTBA KOMAHIHOU U UHAUBUIYAIBHOU
paboTHI NP pPEIICHUN YIEOHBIX MATEMATHYECKUX 3a/1a4;

e TIIPUHUMATH LEIIb COBMECTHOU ACATEIbHOCTH, INIAHUPOBATH OPTraHU3ALIUIO
COBMECTHOW paboOThI, pachnpenensTh BUIBI paldOT, TOroBapUBAThCA,
00CyXIaTh MPOIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKHX
JIIO/IEH;

e YyYacTBOBaTh B TPyNmoBeIX ¢opmax paboTel (0OCYXaeHUs, OOMEH
MHEHHSIMU, MO3T'OBBIC IITYPMBI U JIPYTUE), BBITIOIHATH CBOIO YacTh pabOThI
U KOODJIMHUPOBATH CBOU [JEUCTBUA C JPYTMMH UWICHAMU KOMAaHJbI,
OIICHUBATh KAaueCTBO CBOEr0 BKJIaJla B OOIIUN MPOJYKT IO KPUTEPHUSM,
c(hopMyJIMPOBaHHBIM YUYaCTHHKAMH B3aHMOACHCTBHUSI.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE YYeOHbIE 1eHCTBUSA

Camoopranuszanus:

e CAMOCTOSITENIBHO COCTAaBJSATH IUIAH, AJITOPUTM PELIEHUS 3aJadd (WIH €ro
4acTh), BBIOMPATH CMOCOO pelIeHUsI ¢ y4€TOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOUM MH(POPMAITUH.

CaMOKOHTPOJ/Ib, SMOIMOHAJIbHbIH HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIECCa U Pe3ysbTaTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

e INPEABUIETH TPYAHOCTH, KOTOPHIE MOTYT BOBHUKHYTh IIPY PELICHUU 3a1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJCHHBIX OMMUOOK, BBISIBICHHBIX TPYAHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YJbTAaTa ACATEIBHOCTH IMOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHKEHUS WM HEJOCTHUKEHHUS IIENH,
HAXOJUTh OITUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B S kjacce OOyYaromMiiCs TMOJIYYUT CIEAYIOIINE
MpeAMETHBIE PE3YJIbTATHI:

Yucaa v BbIYMCICHUS

[lonumMath W  TpaBWIBHO  YHOTPEOJSITh  TEPMUHBI, CBA3aHHBIE C
HaTypaJIbHBIMHU YHCJIaMH, OOBIKHOBEHHBIMU U JIECITUUHBIMU JIPOOSIMHU.

CpaBHUBaTh U YHOPSAJOYMBATH HATypalibHbIE YHCIIa, CpaBHHUBATh B
MPOCTEUIINX clydassX OOBIKHOBEHHbBIE JPOOH, AECATUUHBIE IPOOH.

CoOTHOCUTH,  TOYKY HA  KOODJAWHATHOM  (YMCIIOBOM)  mOpsIMOM ¢
COOTBETCTBYIOIIUM €{ YMCIIOM M W300pa)kaTh HATypajibHbIE YMClia TOYKAMU Ha
KOOPJIMHATHOM (YHUCIIOBOM) IIPSIMOIA.

Boinonusate apudmeruueckue IEUCTBUS € HATypaldbHBIMHU YHCIAMH, C
OOBIKHOBEHHBIMU JIPOOSIMU B MMPOCTEUIITUX CITyYasiX.

BrInonHsATh MpoBepKyY, NPUKUAKY PE3yJIbTaTa BHIYUCICHUH.

OKpyTJISITh HATypaJIbHBIC YUCIIA.

Pemenne TekCTOBBIX 3a1a4

Pemate TekcToBBIC 3ajauM apuPMETHYECKUM CIOCOOOM U C IOMOIIBIO
OpraHW30BaHHOT'O KOHEYHOTO NIepedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pemate 3agaum, comepxkariue 3aBUCUMOCTH, CBSI3BIBAIONINE BEJIWYMHBI:
CKOPOCTb, BpEMS, pACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKHUE 3alMCH, CXEMbl, TaOJHIbl, OOO3HAYEHUS MpH
peuieHny 3aaad.

[lonp30BaTbCs OCHOBHBIMM  €IMHUIAMH HW3MEPEHHUs: LIEHBI, MAaccChl,
pacCTOsIHUS, BPEMEHHU, CKOPOCTH, BBIpa)XaTh OJHHU E€IMHMIIBI BEJIMYHUHBI YEpe3
IpyrHe.

W3BnekaTh, aHANM3UPOBATh, OLICHUBATh MHGOPMAIIMIO, MPEACTABICHHYIO B
Tabiuile, Ha CTOJNOYATOM JuarpaMMe, HMHTEPIPETUPOBATH MPE/ICTABICHHBIC
JAHHBIE, UCII0JIb30BATh TAHHBIC MPH PEIICHUH 3a]1a4.

HarasigHasi reomerpust

[Tonb30BaThCs TEOMETPUUECKUMHU MOHATHSAMHU: TOUKA, MIPsIMasi, OTPE30K, Ty,
YTOJ1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBomUTh TPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpA, UMEIIMUX (GopMy
M3YYCHHBIX TEOMETPUIECKUX PUTYD.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIaMH: BEpILIHUHA, CTOPOHA, C
MHOTOYTOJIbHUKAMU: YTOJ, BEpIIMHA, CTOPOHA, JUAroHallb, C OKPYXHOCTHIO:
paauyc, nuameTp, LEeHTP.

N300pakath m3ydeHHBIC TeOMeTpu4ecKkue GUTYphl Ha HEITWHOBAHHOW W
KJIETYATON Oymare ¢ MOMOILBIO IIUPKYJIS U TUHEHKH.



Haxonuth niuMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C MOMOIIBIO
JIMHENKH, CTPOUTH OTPE3KU 3aJaHHOM JIMHBI; CTPOUTH OKPYKHOCTH 3aJIaHHOTO
panuyca.

Hcnonb3oBaTh CBOKMCTBA CTOPOH U YIJIOB MPSMOYTOJIBHUKA, KBaJApaTa sl UX
MOCTPOEHUSI, BBIYMCIICHUS TIONIAU U IEPUMETPA.

Boluucnare mepumerp W IUIOHIAAL KBajpaTa, NPsSMOYrojibHUKa, (Uryp,
COCTaBJICHHBIX M3 MPSIMOYTOJILHUKOB, B TOM 4ucjie (Uryp, m300pakxEHHBIX Ha
KJIeTYaTOM Oymare.

[Tonb30BaThC OCHOBHBIMM METPUUECKMMHU €AUHUIIAMUA WU3MEPEHUS JJIMHBI,
IJIOIIAAH; BBIPAXKATh OJHU €IUHUIBI BEIMUUHBI YEPE3 JIPyTHUE.

Pacno3naBath mapaienenunen, KyO, HCHOJb30BaThb TEPMUHOJIOTHIO:
BepIInMHa, peOpo, rpaHb, U3MEPEHUS, HAXOJIUTh W3MEPEHUS Mapajulesienunesa,
KyOa.

Beruncnare 00bEM KybOa, Mmapasenenumnesa Mo 3aJaHHbIM H3MEPEHUSIM,
M0JIb30BaThCS €UHUIIAMH U3MEPEHUST 00bEMA.

Pemiate HecnOXHBIE 3aJayd HA U3MEPEHUE TE€OMETPUUECKHX BEJIUYHUH B
MPAKTUYECKUX CUTYaALUSX.

K koHmy oOyuenuss B 6 kJjacce OOYyYalOMMICS TMOJIYyYUT CICAYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BHIYMCICHUA

3HaTh U MOHMMAaTh TEPMHHBI, CBA3AHHBIE C PA3JUYHBIMU BHJIAMHU YUCET U
crnocobaMu WX 3alUCH, MEPeXOAUTh (€Cid 3TO BO3MOXKHO) OT OJHON (OpMBI
3aIUCH YUCiIa K JPYroi.

CpaBHUBATHh U YHOPSAIOYUBATH IIEJIBIE YHUCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB.

BrimoniHaTh, codyeTas yCTHbIE M NHCbMEHHBbIE NPUEMBI, apudMeTHueckue
JNEUCTBUSL C HATypajJbHBIMH W IEJIbIMH YHUCIaMH, OOBIKHOBEHHBIMU W
JECATUIHBIMU JPOOSMU, TTOJIOKUTEIBHBIMU U OTPUIIATEIIHHBIMUA YUCTAMH.

BpuncnaTe 3HAaYEHHs] YHCIIOBBIX BBIPAXKCHWH, BBINOJIHATH MPUKUIKY U
OIICHKY pe3yJbTaTa BBIYUCIICHHUM, BBITIOJHATH MPEOOPa30OBaHUS YHCIOBBIX
BBIPAKEHU Ha OCHOBE CBOMCTB apu(PMETHIECKUX JICHCTBUM.

COOTHOCUTh TOYKY Ha KOOPAMHATHOW NPSIMOM C COOTBETCTBYIOIIUM €U
YUCJIOM M HM300pa)kaTh 4YKCJIA TOYKAMH Ha KOOPAMHATHOW MpAMOM, HaXOAHUTh
MOJIyJIb YUCJIA.

COOTHOCUTH TOYKU B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOpAUHATAMU
3TOM TOYKH.

OkpyrasTh LENble Ynciia W JECATUYHBIC NPOoOH, HAXOIWUTh MPUOIMKEHUS
YUCElL.

YucaoBbie 1 0yKBEeHHbIC BbIPAKEHUS



[Tonumats ¥ ynotTpeOasiTh TEPMUHBI, CBSI3aHHBIC C 3aIMMCHIO0 CTEMIEHU YMCIIa,
HaXOJIUTh KBaJpaT U KyO 4MCIia, BBIYUCISATH 3HAUYECHUS YHMCIIOBBIX BBIPAXXKCHUH,
coAep KalluX CTEICHHU.

[Tonp30BaThCs MpU3HAKAMU JEIUMOCTH, PAacKIaJblBaTh HATYpajbHbIE 4YKCIia
Ha MPOCThIE MHOXKHUTEIIH.

[Tonbp3oBaThCcss MacITaboOM, COCTABIIATh MPOMOPIIUU U OTHOIIICHHUS.

Ncnonw3oBaTh OYKBBI 1711 0003HAYEHUST YUCEN MPHU 3aMUCH MATEMaTUYECKHUX
BBIpaKEHUM, COCTABIISITh OYKBEHHBIC BhIpaKEHUS U (DOPMYJIbI, HAXOAUThH 3HAUCHUS
OYKBEHHBIX  BBIPAXEHUW, OCYIICCTBJISISI  HEOOXOJAMMBIE  TOJACTAHOBKU MU
npeoOpa3zoBaHusl.

HaxonuTh HEM3BECTHBIN KOMIIOHEHT PaBEHCTRA.

Pemenne TeKCTOBBIX 3a1a4

Pemrate MHOTOIIArOBBIE TEKCTOBBIE 33/1a4U ApUPMETUUECKUM CITOCOOOM.

Pemate 3amaun, CBs3aHHBIE C OTHOIICHUEM, MPONOPIIMOHATBLHOCTHIO
BEJIMYMH, MIPOIICHTAMU, PEIIaTh TPY OCHOBHBIC 3a]]a4u HA JPOOU U MPOIICHTHI.

Pemate 3amaum, coaepxkariue 3aBUCUMOCTH, CBSI3BIBAIONINE BEJIWYMHBI:
CKOpOCTb, BpeMsH, paccTosiHue, 1ICHA, KOJIMYECTBO, CTOMMOCTH,
IPOU3BOJAUTEILHOCTh, BpeMsi, O00BEM pabOThl, HUCIONB3Ys apudmeTnyeckue
NEUCTBHS,  OLIEHKY, MPUKHIKY, TI0JIb30BAaTbCsl  €OUHULIAMU  U3MEPEHUS
COOTBETCTBYIOIINX BEJIMYHH.

CoctaBisaTh OYKBEHHBIE BBIPAKEHUS MO YCIOBHIO 33/1a4H.

W3Bnekaty uHGOpMaNMIO, MNPEACTaBICHHYIO B TaOiuIax, Ha JWHEWHOM,
CTONOYATON WM KPYroBOM JauMarpamMmax, HHTEPIPETHUPOBATH MPE/ICTABICHHBIC
JAHHBIE, UCIIOJIB30BATh IAHHBIC MPU PEUICHUHU 3aaY.

[IpencraBnare HHPOPMALMIO ¢ TTOMOIIBIO TAOJUII, IUHEHHOW U CTONOYATON
Iarpamm.

Harnsignas reomerpust

[IpuBoAUTh TPUMEPHI OOBEKTOB OKPYKAIOIIETO MHpA, UMEIMUX (GopMy
M3YYCHHBIX TEOMETPUUYECKUX IUIOCKUX U TPOCTPAHCTBEHHBIX (DUTYpP, TPUMEpPHI
PaBHBIX U CHMMETPUYHBIX QUTYP.

N300paxkath ¢ TIOMOUIBIO IUPKYJNA, JUHEHKH, TpPAaHCIOPTHpa Ha
HEJIMHOBAHHOW M KJIETYAaTOM OyMare W3y4YeHHBIE IUIOCKHE TE€OMETPUUYECKHE
burypsl 1 KOHDHUTYypaIi, CAMMETPUIHBIC (DUTYPHI.

[lonp30BaThCsi ~ rE€OMETPUYECKUMHU  TMOHSTUSIMU:  PaBEHCTBO  QUryp,
CUMMETpHUSI, HCIOJb30BaTh TEPMHUHOJOTHIO, CBA3AHHYIO C CHUMMETPHUEH: OCb
CUMMETPHUH, LICHTP CUMMETPUHU.

HaxonuTh BeNMYMHBI YIJIOB M3MEPEHHEM C TIOMOILBIO TPAHCIOPTHUPA,
CTPOUTDH YIJIbl 33JTAaHHOW BEJIMYMHBI, MOJIB30BAThCA MPU PEIICHUU 3a/1a4 TPaayCHON



MEpPOH YIJIOB, paCIO3HABATh HA YEPTEKAaX OCTPBIU, IPSIMOM, pa3BEPHYTHIA U TYIIOH
YTJIBI.

Boluncnsath JuMHY JOMaHOM, MEPUMETP MHOTOYTOJIbHUKA, IOJIb30BAThHCS
€UHUIIAaMU HM3MEPEHUs JIJTMHBI, BBIPAXATh OJHU €IUHUIBI U3MEPEHUS JJIUHBI
4yepes3 Apyrue.

HaxoauTk, CNons3ys 4epTEKHbIE UHCTPYMEHTBI, PACCTOSIHUS: MKy ABYMS
TOYKaMHU, OT TOUKH J0 MPSIMOMU, IJIMHY MyTH HA KBaJAPATHOU CETKE.

Boruucnare momanbk  QUryp, COCTaBIEHHBIX W3  MPSIMOYTOJIbHUKOB,
UCIIOJIB30BaTh  pa3OWeHue Ha MNPSAMOYTOJbHUKH, Ha paBHbIE  (UTYDHI,
JOCTpaviBaHWE O MPSIMOYTOJIbHUKA, TOJb30BaThCS OCHOBHBIMHU €IIMHHUIIAMU
U3MEPEHUS IUIONIAAN, BbIpakaTh OJHU EIWHUIIBI M3MEPEHHUs IUIONIAIU uepes
IpyTHe.

Pacno3naBaTh Ha MOJENSAX M M300PAKEHUSAX MHUPAMUIY, KOHYC, IUIUHID,
UCITIOJI30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, peOpOo, TpaHb, OCHOBAaHHE, pa3BEPTKA.

N3o0paxathk Ha KJIeT4aTON Oymare mpsMOYTOJIbHBIN TTapajuIeIeIUIIe .

Boeruncnsate 00bEM NMPSMOYTOJIBHOTO Mapajuiesienumena, Kyoa, moiab30BaThCs
OCHOBHBIMU €JIMHUIIAMH U3MEPECHUS 00bEMa;

Pemiate HecnoXXHBIE 3a7a4M HAa HAXOXKJCHHE T€OMETPUUYECKUX BEIMYUH B
NPaKTUYECKUX CUTYAIUsX.

K koHmy oOyuenus B 7 kJjacce OOYYaIOIIMICS TMOIYyYUT CICAYIOIIHE
IPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BHIYMCICHUA

BoimonHaTh, co4yeTas yCTHblE M NHCbMEHHBbIE MNPUEMBI, apudMeTHuecKue
JNEUCTBHS C PALMOHAIBHBIMU YHCIIAMMU.

HaxonuTe 3Ha4YeHHsS] YHCIIOBBIX BBIPAKECHHM, MPUMEHSITh pPa3zHOOOpa3HbIC
CrocOOBl M MPUEMBI BBIUYMCICHUS 3HAYCHHUH MPOOHBIX BBIPAXKEHUH, COIAEPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTh OT OmHOW (OPMBI 3aMMKMCH YUCET K APYroi (mpeoOpa3oBHIBATH
JECATUYHYI0O Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTU B OECKOHEYHYIO IECSITUYHYIO TPOOB).

CpaBHUBATh U YIOPSAJOUYMBATH PAllMOHAJIbHBIC YUCIIA.

OKpyrJsTh yncna.

BbINONHATS TPUKUJIKY U OLEHKY Pe3yJibTaTa BHIYMUCIEHUM, OLICHKY 3HAUCHU N
YUCJIOBBIX BbIpaKEHUW. BBIMOMHATH HEUCTBUSA CO CTEMEHSIMU C HATypaJbHBIMU
MOKa3aTEISIMH.

[IpuMeHsT,  NOpU3HAKK  JCIMMOCTH,  Pa3JIOKEHUE Ha  MHOXKHUTENH
HaTypaJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 3aJlaYd, CBSI3aHHBIE C OTHOUIEHUEM
BEJIMYUH, TPONOPLHOHAIBHOCTHIO BEJIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH



pe3yabpTaThl PEUIEHUS 3a4a4y C YYETOM OTPAHMYEHUM, CBA3AHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJire0pandecKue BbIpasKeHHU s

Hcnonwp3oBaTh anreOpanvecKkyr0o TEPMUHOJIOTHIO U CUMBOJMKY, MPUMEHSIThH
e€ B mpolecce OCBOCHHs y4eOHOro MaTtepuaia.

HaxonuTh 3HaueHus OYKBEHHBIX BBIPAKCHUN MPU 3aJlaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

Boimonusate  mpeoOpa3oBaHusi  [EJIOTO  BBIpaKEHHUS B~ MHOTOWICH
PUBEJICHUEM TOJIO0OHBIX ClIaraéMbIX, PACKPBITHEM CKOOOK.

BbINOJIHATE yMHOXXE€HUE OJHOWICHA HA MHOTOYWJIEH W MHOrO4WIeHa Ha
MHOTOYJICH, TPUMEHATH (OPMYJIbI KBajIpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcyliecTBIsATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHMs] 3a CKOOKM OOIINEro MHOXXHTENS, TPYNIUPOBKH  ClIaraeMbIX,
npuMeHeHHs OPMYJI COKPAIIEHHOTO YMHOKCHHUS.

[TpumMensTh MPpeoOpa3zoBaHKsl MHOTOUJICHOB JIJISI PEIICHUSI Pa3IMYHbBIX 33/1a4
U3 MaTeMaTUKHU, CMEXXHBIX MPEAMETOB, U3 PEAIbHOW MPaKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypaJIbHBIMU IOKA3aTEISIMHU IS
npeoOpa3oBaHus BEIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemiaty nuHelHbIE ypaBHEHUSI C OJHOM NEPEMEHHOMW, MPUMEHSS IpaBHIIa
nepexoqa OT UCXOJHOTO YPaBHEHHS K paBHOCUIBHOMY eMy. [IpoBepsTh, sBusercs
JI YUCJIO KOPHEM YpPaBHEHUSI.

[IpumensTh rpaduyeckre METObI IPU PEIICHUN JIMHEWHBIX YPABHEHUM U UX
CUCTEM.

[lonOupaThs mnpuMepsl Map 4YKCEN, SBIAIOIMIMXCA PEIICHUEM JMHEHHOTOo
YpaBHEHUS C IBYMs IEPEMEHHBIMH.

Ctpoutrh B KOOPAMHATHOW IUIOCKOCTH TpaduK JHUHEHHOTO YpaBHEHHUS C
JIByMsI TIEPEMEHHBIMHU, TIONB3YSACHh T'PaPUKOM, MPUBOIUTH MPHUMEPHI PEIICHUS
YpPaBHEHUS.

PemaTte cuctemsl JBYX JIMHEMHBIX YPABHEHHM C ABYMs IIEPEMEHHBIMH, B TOM
quciie rpa@uIecKu.

CocrtaBiiTh M pellaTh JUHEWMHOE YpaBHEHHE WU CHUCTEMY JIMHEWMHBIX
YpPaBHEHU IO YCIIOBHIO 3a/Ja4yd, HWHTEPHOPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3aJa4M MOJIYYEHHBIA PE3yJIbTAaT.

DyHKIUN

N3o00paxaTh Ha KOOPJIMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33 JaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, HHTEPBAJIBI, 3alIUCHIBATH YUCIOBBIE IPOMEKYTKHU Ha
anreOpanyecKoM SI3bIKE.



OtMmedaTh B KOOPJIMHATHOW IUIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpIAWHATAaM,
CTpOUTh IpaduKu TUHEUHBIX PyHKUUN. CTpouTh rpaduk PyHKIUH Y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIIUA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIIMYMHAMU: CKOPOCTb, BPEMSI, PACCTOSIHHME, II€HA, KOJHUYECTBO, CTOUMOCTb,
MIPOU3BOIUTEILHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuth 3Hauenune GyHKIMHU 1O 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuit cnoco0 MpencTaBiIeHUs W aHaiIM3a UHGOPMAIUU,
W3BJIEKAaTh U UHTEPIPETUPOBATH HHPOPMAIUIO U3 TPA(PUKOB peaIbHBIX MPOLIECCOB
Y 3aBUCHUMOCTEM.

K koHmy oOyuenuss B 8 kJjacce OOyYaromMiiCs TMOJTYYUT CJICAYIOIINE
PEIMETHBIE PE3YIbTATHI:

Yuciaa v BbIYMCICHUS

Hcnonb3oBaTh HavyaIbHBIE TMPEACTABICHUS O MHOECTBE JACHCTBUTEIbHBIX
qyuces IS CPaBHEHUS, OKPYTJIEHUS U BBIUYMCICHUN, U300paXkaTh JEeHCTBUTEIIBHBIC
Yyycia TOYKaMU Ha KOOPJAMHATHOW MPSIMOil.

[IpumensaTr moHATHE apU(PMETHYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBa/IpaTHbIC KOPHH, HMCIOJIB3YS TPU HEOOXOIUMOCTU KaJIbKYJISTOP, BBIMOJIHATH
npeoOpa3oBaHusi BBIPAKEHUHN, COJEpPIKANIUX KBaJpaTHbIE KOPHH, HCIOIb3YS
CBOMCTBA KOPHEW.

Hcnonb3oBaTh 3amucu OOJBIIMX M MaJIbIX YHUCEN C MOMOMIBIO JECATUYHBIX
npoOeii u creneHeit yucia 10.

AsireOpanyeckue BbIpasKeHUs

[IpuMeHATP TOHATHE CTENEHW C L[EJbIM IO0Ka3aTeJeM, BbINOIHATh
npeoOpa3zoBaHus BEIPAKECHUN, COACPKAIINX CTENIEHHU C TEJIBIM MTOKa3aTeIeM.

BbINOIHATE TOXKJIECTBEHHBIE MPeoOpa30BaHUs PAlMOHANBHBIX BBIPAKEHUN
Ha OCHOBE TpaBWJI IUCTBHI HAJl MHOTOWICHAMH U allreOpanyecKUMHU IPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIH.

[TpumensTs npeoOpazoBaHus BEIPAKCHUN I PEUICHUS Pa3IMYHBIX 33/1a4 U3
MAaTEMAaTHKH, CMEXKHBIX ITPEIMETOB, U3 PEATIbHOM MTPAKTUKHU.

YpaBHeHUs] 1 HEPABEHCTBA

Pewiaty nuHeliHble, KBaJpaTHbIE YpaBHEHUS WM PpalMOHAIIbHBIE YpaBHEHWS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPaBHECHUH C IByMS IEPEMEHHBIMH.

[IpoBOIUTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUNW U CUCTEM YPAaBHEHHUI, B
TOM YHUCJI€ C TPUMEHEHHEM rpadUuecKuX MpeCcTaBICHUN (yCTaHABIMBATh, UMEET
JM ypaBHECHUE WJIM CHUCTEMA YPABHEHUM PELICHUS, €CIM HMEET, TO CKOJbKO, U
npoyee).

[lepexoanTh OT cIOBECHOW (OPMYITHPOBKH 3a1adul K €€ anreOpanveckoit
MOJIEJIA C TOMOIIBK) COCTAaBJICHUS YPAaBHEHHUS WA CHUCTEMbl YpaBHECHUHU,
WHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MOJYYEHHBIA PE3yJIbTAT.



[IpuMeHsTh, CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJII CpPaBHEHUS, OICHKH,
peliaTh JIMHEWHbIE HEPABEHCTBA C OJHOM IMEPEMEHHOW M UX CHUCTEMBI, JAaBaTh
rpauyecKyl0 WUIIOCTPAllUI0 MHOXECTBa pENICHUNH HEPaBEHCTBA, CHUCTEMBI
HEpPABEHCTB.

DyHKUUHA

[TonuMaths ¥ KCNOIB30BaTh (PYHKIIMOHAJIBbHBIC MOHSTUS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAUCHMS), OMPEACNsITh 3HaueHWe (YHKIUMU MO 3HAYEHUIO
aprymeHTa, OlpeaesaTh CBOMCTBA (PYHKIMU O €€ rpaduky.

Crtpouth rpaduku dJIeMEHTapHBIX PYHKIIMNA BUAA:

y = kiX, y = X2, y = x3,y = x|, Yy = VX, omucbiBaTh CBOWCTBa YHCIOBON
dbyHkuu no e€ rpaduxy.

K koHmy oOyuenuss B 9 kJjiacce OOyYaromMICS TMOJIYYUT CIECAYIOIINE
peAMETHBIE PE3YJIHTATHI:

Yucsa v BLIYUCTICHUS

CpaBHUBAThH U YIIOPSIOYMBATH PAIMOHATBLHBIC U UPPAIlMOHATBHBIC YHCIIA.

Breinonusate apudmMeTHUeCKHe JEWCTBUS C pallMOHAIBHBIMU YHCIIAMH,
codeTrasl YCTHbIE U TIUCbMEHHBIC TPUEMBI, BBHITIOJHITh BBIUKMCICHHUS C
UPPALMOHATIBHBIMH YHUCIIAMH.

HaxomuTe 3HaueHUs cTeNeHEH C MENbIMA [OKa3aTeliIMU U KOPHE,
BBIYHCIISIT 3HAUEHUS YUCIIOBBIX BBIPAKEHUM.

OKpyrJisiTh JI€MCTBUTENBHBIE 4YHUCJA, BBINOJIHATH MPUKHUIAKY PE3yJbTaTa
BBIYHCIICHUH, OLIEHKY YMCJIOBBIX BBIPAXKEHHUIA.

YpaBHeHUs 1 HEPABEHCTBA

Pemate nuHeVHbIE W KBaJpaTHbIE YpPABHEHUS, YPAaBHEHUS, CBOJIAIIHMECS K
HUM, IPOCTEHIIINE TPOOHO-PAIIMOHATFHBIE YPaBHEHUS.

Pemath cucteMbl IBYX JIMHEWHBIX YpPaBHEHUI C JBYMsI MEPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OAHO YPABHEHUE HE SBIISIETCS JTUHEHHBIM.

Pemate TekcTOBBIE 3amauyM aiareOpamveckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS UJIM CUCTEMBI JBYX YPABHEHUH C JBYMS MEPEMEHHBIMU.

[IpoBOAUTE MPOCTEUIINE KUCCIIENOBAHUSI YPABHEHUNW U CUCTEM YPAaBHECHUH, B
TOM YHUCJIE C IPUMEHEHNEM rpadUyeCcKux MpeCcTaBiIeHUH (yCTaHABINBATh, UMEET
Y ypaBHEHUE WIM CHCTEMa YPAaBHEHWI pEIICHHUs, €CIIh UMEET, TO CKOJbKO, U
npoyee).

Pemate nuHElHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pelieHrne HepaBeHCTB Ha YKMCIOBOW MPSIMOM, 3alUCHIBATH PEIICHHE C MOMOIIbIO
CHUMBOJIOB.

Pemlatb  cuctemMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEpPABEHCTB,
BKJIIOYAIOIIME KBAJAPATHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBbI
HEPABEHCTB HA YUCJIOBOU MPSIMOM, 3aMKUCHIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.



Hcnonp30oBaTh HEPABEHCTBA IIPU PEIIEHUH PA3IMYHbBIX 3a1a4.
DyHKUUH
Pacno3naBath (yHKIMKM U3y4eHHBIX BUJIOB. [loka3piBaTh CXEeMaTHYECKU

pacroyio’KeHre Ha KOOPAMHATHOM IJIOCKOCTH TpadukoB GyHKIMHA Buaa: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |x|, B 3aBHCHMOCTH OT
3HauYeHUN KO3 (PUIIMEHTOB, ONUCHIBATH CBOMCTBA () YHKLIHA.

Crpoutb U M300paxkarb CXeMaTHYECKH I'pa@UKy KBaIpaTHUUHBIX (YHKLHUH,
OMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIMHI MO UX Tpadukam.

Pacno3naBaTh KBajpaTuyHyro (QyHKIMIO 1O (popmysie, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIUN U3 peaTbHOU KU3HU, QUZUKHU, TEOMETPHH.

YucaoBble M0CJI€10BATETbHOCTH W MPOTrPeccuu

Pacnio3naBaTh apudmeTHUEeCKyl0 M TE€OMETPUUYECKYI0 MpPOTPEeccCUd MpH
pa3HbIX croco0ax 3aJaHusl.

BbInoNHATS  BBIYKMCIICGHUS C  HUCHOJb30BaHMEM (opMya N-ro  4jeHa
apu(PpMETHIECKON U TE€OMETPUUYECKON TPOTPECCUI, CYMMBI IEPBBIX N YJIEHOB.

N300paxkath wieHbl MOCIEIOBATEIBHOCTH TOYKAMU HA KOOPIAMHATHOM
IUIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YHMCIOBBIMHU IIOCJIEI0BATEIbHOCTSIMH, B TOM
quCciIe 3a/1a4d U3 peasIbHOM KU3HHU (C MCIOJB30BAaHUEM KaJIbKYJIATOpa, LU(POBBIX
TEXHOJIOTHUH).

K koHny oOyuyeHuss B 7 Kiacce oOydaroIIMHCS MOJYYUT CIEIyIOIINE
HpEeIMETHBIE PE3YNIbTATHI:

Pacno3HaBaTh M3yueHHBIE TI'E€OMETPUYECKHE (QUIYpbI, ONpEeNeisITh HX
B3aMMHOE paclojOXKeHHe, U300pakaTb I'eOMETpUYECKUE (UTyphl, BBIMOIHATH
YepTEeXKU IO YCIOBUIO 3aJaud. V3mepsTh JHMHEHHbIE U YIJIOBbIE BEIMYUHBL.
Pemate 3a1aun Ha BBIUMCIIEHHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenatb rpyOyr0 OLIEHKY JMHEWHBIX W YIVIOBBIX BEJIWYUH IPEIMETOB B
peasibHOM KM3HHU, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Paznuuarh pasmepsl ITHX
OOBEKTOB M0 MOPSIIKY BETUYHHBI.

CTpouTh UepTE)XH K TEOMETPUUECKUM 3a]1a4aM.

[losnp30BaThCA NpHU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, MCIOJIb30BaTh
IIPU3HAKHU U CBOKCTBA PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB IIPH PEIIEHUH 3a1a4.

IIpOBOAUTE JIOrMYECKUE PACCYNKACHHUS C MCIOJIB30BAHMEM I€OMETPHUYECKHX
TEOPEM.

[Tonp30BaThCA NpPHU3HAKAMHM PABEHCTBA IPSMOYIOJIBHBIX TPEYTOJbHHUKOB,
CBOIICTBOM  MEJMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPSIMOYTOJIBHOTO
TPEYroJIbHUKA, B PEILIEHUN T€OMETPUUYECKUX 3a/1a4.



Onpenensate NapajyieIbHOCTh MPSAMBIX C IOMOUIBIO YTJIO0B, KOTOpPBIE 00pa3yeT
¢ HUMM cekymas. OnpeaessaTe MapajuieNbHOCTh NPSIMBIX C ITOMOIIBIO PAaBEHCTBA
PACCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOYEK APYroM MpsAMOil.

Pematp 3agaun Ha KineTyaToil Oymare.

[IpoBOANTL BBIYKMCICHUS M HAXOAUTh YHUCJIOBbIE U OYKBEHHBIC 3HAUYCHUS
yIJOB B TIEOMETPUYECKMX 3aJadaX C MCHOJIb30BAHHEM CYMMBI  YIJIOB
TPEYrOJbHUKOB ¥ MHOIOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa3oBaHHBIX IpHU
IIEPECEUEHNN JBYX IMapaUIeNIbHBIX NPSAMBIX CeKyllei. Pemars npakTuyeckue
3a/1a4M Ha HAXO0XJAEHUE YTJIOB.

Brnanerp NOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OIPENEHATh
OMCCEeKTPHCY yIJla U CepeAUHHBINA MEePIEeHIUKYISP K OTPE3KY KaK reoMeTprUuecKue
MeCTa TOYEK.

@opMyIMpPOBaTh OMNPENECIEHUS OKPYXKHOCTH M Kpyra, XOpJbl U JUaMETpa
OKPY’KHOCTH, TI0JIb30BATHCSI UX CBOMCTBAMH. Y METh IPUMEHSATH 3TU CBOWCTBA MPH
peuieHny 3aaad.

Branerp MOHATHEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYXHOCTH, YMETh
HaxoAuTh €€ ueHtp. I[lonmb3oBaThcs pakTamMu O TOM, YTO OMCCEKTPUCHI YTIIOB
TPEYroJbHUKA TMEPECEKAIOTCA B OJHOM TOYKE, U O TOM, 4YTO CEpPEIWHHbIC
NEPHEHIUKYISPBI K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCS B OJHOM TOUKE.

Branerp noHsTHEM KacaTelbHOW K OKPYXKHOCTH, MOJb30BaThCA TEOPEMOU O
NEPNEHAUKYIISIPHOCTU KacaTEIbHON U painyca, MPOBEAEHHOTO K TOUKE KaCaHUSI.

[Tonp30BaThCs NPOCTEUIIMMH T€OMETPUUECKUMH HEPAaBEHCTBAMHU, TTOHUMATh
UX MPAKTUYECKUI CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHUS C MTOMOIIBIO LUPKYJIA U
JIMHEVKH.

K koHmy oOyuenus B 8 kJacce OOyYarOmMICS TMOTYYUT CICAYIOIIHE
IPEAMETHBIE PE3YJIbTATHI:

PacnozHaBath OCHOBHBIE BHUIBl YETBIPEXYTOJBHUKOB, WX 3JIEMEHTBHI,
MIOJIb30BAThCS UX CBOMCTBAMU IPU PELICHUH F'€OMETPUUECKHUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOYKHM IEPECEUCHHS] MEIUWAH TPEYroibHUKa (LEHTpa
Macc) B pEILLICHUH 3a]1ay.

BianeTp nonsAtHEM CpegHEW JUHHUM TPEYTrOJbHUKA W TpaIleluu, TPUMEHSThH
WX CBOWCTBA NpPHU PEIIEHWH TeoMeTpuYecKux 3anad. [losb3oBaTeca Teopemon
daneca U TEOPEMOU O NPOMOPLUUOHAIBHBIX OTPE3KaX, MPUMEHATH UX ISl PEILICHUS
MMPAKTUUYECKUX 3a7a4.

[TpumeHsATh MPU3HAKK MOJ00US TPEYTOILHUKOB B PEIICHUH T€OMETPUICCKUX
3a/1ad.



[lonb3oBaTecst Teopemoit [ludaropa ansg peuieHUss TE€OMETPUUYECKUX H
npakTuyeckux 3aaad. CTpoUTh MaTEeMaTHYECKYH0 MOJENb B MPAKTHYECKUX
3a/layax, CaMOCTOSITENIbHO JeJIaTh YePTEK U HAXOAUTh COOTBETCTBYIOLINE JTMHBI.

Bnagetp NOHATHSAMHM CHHYyCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
MPSIMOYTOJILHOTO TpeyroibHuKa. [10ab30BaThCs STUMU TIOHSATUSIMU JIJI PEIICHUS
MPaKTUYECKUX 3a]1a4.

Boruncnsats (pa3auyHbIMU cIOcO0aMM) TUIOIIAIb TPEYTrOJIbHUKA W TUIOIIAIN
MHOTOYTOJIbHBIX ~ QuUryp (mosb3ysich, TIJ€ HEOOXOAUMO, KaJIbKYJISITOPOM).
[TpuMeHsTh IOJTyYeHHBIE YMEHUS B TPAKTUUECKUX 3aJ1auax.

Bnagets NOHATHSIMU BIHUCAHHOTO W UEHTPAJIBLHOIO yIia, HMCIOJb30BATh
TEOPEMBI O BIMCAHHBIX YIJIaX, YIJlaX MEXJy XopAaMu (CEKYIUMHU) U yTIIe MEXIY
KacaTeJIbHOM U XOp0i MpHU pelIeHnH FTeOMETPUYECKUX 3a/1aY.

Brnaners moHSATHEM OINMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA TIPU PEIICHUU 3a]1a4.

[IpuMeHsTh TIONTyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJIENU 7S 3a]1a4 peasibHOM JKU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TpPUMEHEHUEM TMOA00US U TPUTOHOMETpUM (IMOJB3YSICh, IA€ HEOOXOIUMO,
KaJIbKYJISITOPOM ).

K xoniy oOyuenus B 9 kiacce oOydaromiuiicss MOJNYYHUT CIIETYIOIIHNE
IPEAMETHBIE PE3YJIHTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIHUU OCTPHIX YIJIOB, HAXOAUTh C UX
MOMOIIBI0 PA3IMYHBIE 3JIEMEHTHl MPSIMOYTOJIBHOTO TPEYTrOJbHUKA («peIIeHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaXoIUTh (C MOMOIIBIO KATBKYISATOPA) IITUHBI
M YIJIBI JJI1 HETaOJIMYHBIX 3HAUCHHM.

[Tonb3oBaThcst popmMyliamMu MPUBENECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM [IJII HAXOXIEHUS COOTHOLICHUI MEXAy TPUTOHOMETPUYECKUMU
BEJIMYMHAMH.

Hcnonp3oBaTh TEOpEMbl CHHYCOB U KOCUHYCOB JJISI HAXOXKACHUST Pa3IUYHBIX
AJIEMEHTOB TPEYTroJIbHUKA («PEIIEHUE TPEYTOJIbHUKOBY»), MPUMEHATh HUX NpHU
pELIEHNN FeOMETPUUECKUX 3a/1a4.

Brnagets moHsTHsAMU — mpeoOpa3oBaHUS ~— TOJO00WS, COOTBETCTBEHHBIX
AJIeMEeHTOB MOo00HBIX Guryp. [lomp30BaThCsi CBONCTBAMU MOAO0MS MPOU3BOIHHBIX
buryp, ymMeTh BBIYUCIATH [JIMHBI M HAXOAWUTh YIJbl y TOMOOHBIX QUryp.
[IpumeHaTh CBOMCTBA MOMOOMS B MPaKTUYECKHMX 3ajadax. YMETh IPHUBOJUTH
MIpUMEpPBI NOJI00OHBIX PUTYP B OKPYKAIOILIEM MUPE.

ITosp30BaTECS TEOPEMaMH O MIPOU3BEICHUH OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYILHX, O KBaJApaTe KacaTeJIbHOM.



[lonb30BaThCs BEKTOpPAMHU, MOHUMATh MX T€OMETPUYECKUA M (PU3HUECKUI
CMBICJI, TPUMEHATh UX B PEIICHUH TEOMETPUYECKUX U (U3UYECKHX 3ajad.
[IpuMeHATh CKaNSIPHOE MPOU3BEICHUE BEKTOPOB I HAXOXKIACHHUS JJIUH U YIJIOB.

[Tonp30BaThCd METOAOM KOOpPJIMHAT HA IUIOCKOCTH, NPUMEHSTh €ro B
PELICHUU TEOMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Bianets mOHATHUSMHU NPaBWIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI IYTH OKPYXHOCTH W PaJUaHHOW MEpPBI yrila, YMETh BBIUUCIATH IUIONIA]b
Kpyra u ero yacteil. [[puMeHsITh NOJIyYeHHbIE YMEHHUS B MPAKTUUECKHUX 3a]1a4ax.

Haxomuth ocu (Mau TEHTPBI) CUMMETPUH (PUTYP, TPUMEHSTH JBHKCHUS
MJIOCKOCTH B MPOCTEUIINX CIIydasiX.

[IprMeHATh OTyYEHHBIE 3HAHMS HA MPAKTUKE — CTPOUTh MATEMaTUYECKHE
MOJIENN ISl 3a7a4 PEAJIbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIIUE BHIUYMCICHUS
C TPUMEHEHHEM TMOA00US U TPUTOHOMETPUYECKUX (PYHKIMUHA (MOJB3YSCh, TJE
HE00XO0UMO, KAJIbKYJISITOPOM).

K koHmy oOyuenuss B 7 kJjacce OOYYaIOIMMICS TMOIYyYUT CICAYIOIINE
IpEMETHBIE PE3YIbTATHI:

Uutate wuHbOpMALUIO, MPEICTABICHHYIO B TaOJUIAX, Ha JIUarpaMmax,
NpEACTaBIATh JaHHBIE B BUJE TaOJMI, CTPOUTH JUATPAMMBbI (CTOJIOUKOBBIC
(cTonb4aThie) U KPYToOBbIE) MO MAaCCUBaM 3HAYEHUH.

OnucelBaTh MW HUHTEPIPETUPOBATH  pPEAJIbHBIE  YHCIIOBBIE  JAHHBIE,
npe/icTaBlIeHHbIE B TAOIUIAX, HA TUarpaMMmax, rpaduxax.

Hcnonp3oBaTh 111 ONMCAaHUSA JAHHBIX CTAaTUCTUYECKHE XapaKTEPUCTUKU:
cpenHee apudMeTHYecKoe, MeJIuaHa, HauOoJblliee W HauMEHbIIee 3HAYCHHUS,
pa3max.

Nmers npencraBiieHWe O CIy4YalHOM W3MEHYMBOCTH Ha NPUMEpax IIEH,
(du3nuecKnX BEIUMYHMH, aHTPOIIOMETPUYECKUX JAHHBIX, UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

K koHmy oOyuenns B 8 kJjacce OOyYarOmMICS TIOJIYYUT CIICAYIOIIHE
MIPEIMETHBIE PE3YIIbTATHI:

N3Bnekats m mpeoOpa3oBbIBaTh HHPOPMAINIO, TPEJCTABICHHYIO B BHUJEC
TaOJInIl, TUarpaMm, rpaduKoB, MPEACTABIATH JaHHBIC B BUE TAOJUI], AHATPaMM,
rpaduKoB.

OnuchlBaTh JaHHBIE C TMOMOIINBIO CTATUCTUYECKUX IOKa3aTelel: CpelHUX
3HA4YEeHUI U Mep pacceruBaHus (pa3Max, JUCHEPCUs U CTaH/IAPTHOE OTKIOHEHUE).

HaxoauTe 4acTOTHl YMCIOBBIX 3HAYCHUH M YACTOTHI COOBITHI, B TOM YHCIIE
10 pe3yJIbTaTaM U3MEPEHUN U HaOJI0ICHUH.

HaxoauTe BEpOSITHOCTH CIy4allHbIX COOBITHII B OMbBITaX, 3Hasl BEPOATHOCTH
AJIEMEHTApHBIX COOBITUH, B TOM 4YHCIE€ B OINbITaX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.



Hcnonp3oBaTh rpaduyeckue MOJETH: JCPEBO CIIYYaHOTO JKCIIEPUMEHTA,
auarpaMMbl DHjiepa, YucioBas mpsMas.

OnepupoBaTh TMOHATHUSMH: MHOXECTBO, IIOJMHOXECTBO,  BBITIOJHATH
omepand HaJ MHOXXECTBaMH: OOBEAWHEHUE, TIEpPEeCcCeUeHue, JIOMOTHEHHE,
MIEPEUUCIISATD AIEMEHTHl MHOKECTB, TIPUMEHSITh CBOMCTBA MHOYKECTB.

Hcnonp3oBaTh Tpaduyueckoe NPEICTABICHHE MHOXKECTB M CBSI3CH MEKITY
HUMU JTsSI ONTMCAHUS TPOIIECCOB U SBJICHUM, B TOM YHCJIE TIPH PEIICHUM 3a7a4 U3
JIPYTHX y4eOHBIX MIPEAMETOB U KYpPCOB.

K xoHiy oOyueHus B 9 kiacce OOyYarONIMICS TONYYHT CIICTYIOIIHC
NIPEIMETHBIC PE3yIbTAThI:

M3Bnekate W 1peoOpa3oBbBaTh WHGOPMAIUIO, TMPEACTABICHHYIO B
pPa3IUYHBIX HWCTOYHMKAX B BHJIC TaOJMI, aAWarpamMMm, rpadukoB, MNpPEICTaBIATH
JTaHHBIC B BUJIC TAOJIMII, TUArpaMM, rpaduKoB.

Pemarts 3amauyn  OpraHM30BaHHBIM TIEpeOOPOM BApHUAHTOB, a TaKXKe C
UCII0JIb30BAaHMEM KOMOMHATOPHBIX MTPABUII U METOJIOB.

Hcnonp30oBaTh ONMUCATEIBHBIC XapPaKTEPUCTUKU JIJII MAacCCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHUCJIC CPEIHUC 3HAYCHUS U MEPBI PaCCCUBAHUS.

HaxoauTh 4acTOTHl 3HAYCHWH M YaCTOTHI COOBITHS, B TOM YHCJIC TMOJIb3YSCh
pe3ybTaTaMy MPOBEAEHHBIX U3MEPEHUN U HAOIIOICHUH.

HaxonuTh BEpOSITHOCTH CIy4allHBIX COOBITHI B M3yUYEHHBIX OIBITAX, B TOM
YUCJIE B OIBITAaX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITHUSIMH, B CEPHUAX
UCIIBITAHUH JIO TIEPBOTO yCIeXa, B CEPUSAX UCTIbITaHUN bepHymmu.

Nmerr mnpencraBieHue o CIy4ailHOM BeIMYMHE W O paclpeeieHUun
BEPOSITHOCTEMN.

NMetr mipencTaBiieHHE O 3aKOHE OOJBIIMX YHCEN KaK O TIPOSBICHUU
3aKOHOMEPHOCTH B CIYYalHON M3MEHUMBOCTH U O POJIM 3aKOHA OOJBIITUX YHUCET B
IPUPO/JIC U OOIIECTBE.



TEMATHUYECKOE IINIAHUPOBAHUE

5 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Harypanbshbie uncna. [lelictBus ¢ 43 1 bubmmoreka [{OK
HaTypaJbHBIMU YUCIIAMHU https://m.edsoo.ru/7f4131ce
9 Harnsanas reomerpus. Jluaum Ha 12 5 bubnuoreka [JOK
TTOCKOCTH https://m.edsoo.ru/7f4131ce
bu6moreka [IOK
4 1
3 OOkIKHOBCHHEIC POOH 8 https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
4 H .M 10 1
ATIUIHAZ FEOMETPHA. VIHOTOYTOTBHHIH https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
5 0 38 1
JlecaTurIHEe APOOH https://m.edsoo.ru/7f4131ce
6 Harnsanas reomerpus. Tena u purypsr B 9 1 bubmuoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
7 IT 000 10 2
OBTOPEHHUE I 0D0DIEHHE https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 5 4
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6 KIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bu6mmoreka [{OK
1 H 1
ATYpaTIbHBIC HHCIA 30 https://m.edso0.ru/7f414736
9 Harnaanas reomerpus. [Ipsmelie Ha ; bubnuorexa [JOK
TTOCKOCTH https://m.edso0.ru/7f414736
bu6mmoreka [IOK
2 1 1
3 Jlpotu 3 https://m.edso0.ru/7f414736
bu6moreka [IOK
4 H . 1
ArJIAAHas FCOMCTPHS. CHMMCTPHS 6 https://m.edso0.ru/7f414736
bu6mmoreka [IOK
> Berpaierns ¢ bykeamn 0 https://m.edso0.ru/7f414736
Harnsannas reomerpus. @urypsl Ha bubmuorexa [JOK
6 14 1 1
TJIOCKOCTH https://m.edso0.ru/7f414736
bu6mmoreka [JOK
7 IT 40 1
OJIOKUTEJIbHBIE M OTPULIATEIbHBIE YUCa htts://m.eds00.ru/7f414736
bu6mmoreka [JOK
8 I1 6 1
PEACTABIICHHIE NATHbIX https://m.eds00.ru/7f414736
9 Harnsannas reomerpus. @urypsl B 9 1 bubnnoreka [JOK
MPOCTPAHCTBE https://m.eds00.ru/7f414736
[ToBTOpEHnue, 060061IeHNE, bu6mmoreka [JOK
10 20 2
cucTeMaTu3alus https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 170 6 5
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC AJITEBPA
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
1 Yucna u BeUUCIeHUs. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
yucna https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 27 1
AJIreOpANHECKHIC BLPAKCHIA https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥PABHEHIS H HEPABEHCTBA 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . @ 24 1
OOPAHMHATEI H rpaguicH. OyHiLHH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> Tosropenne i obobwmenne 0 1 https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0
IF'EOMETPUSA
KoauvecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undgposbie)
Ne i/mn Konrpoasusie | IIpakruyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
1 [Ipocreiiue reoMmerprueckue GUTypsl U 14 bubnunoreka [JOK

HX CBOMCTBA. I/ISMepeHI/Ie TCOMECTPHUICCKUX

https://m.edsoo.ru/7f415e2e
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BCINYUH

bubmuoreka [JOK
2 TpeyroneHiin 22 L https://m.edsoo.ru/7f415e2e
3 [TapamiensHble IpsiMBIE, CyMMa YIJIOB 14 1 bubnuorexa [JOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U Kpyr. [ 'eomeTpuueckue 14 1 bubnuorexa [JOK
MMOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bubnuoreka [JOK
I1 4 1
> OBTOperHe, 06obueHHe 3HanHi https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
BEPOSATHOCTBb U CTATUCTUKA
Koan4yecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHUe pa3/iejioB U TeM (ungposbie)
Ne i/mm Konrpoabusie | IlpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
bu6mmoreka [JOK
1 HpezcTapctite AaHHELX ! 2 https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
2 Omncaterbhas CTaTHeTHia 8 1 https://m.edsoo.ru/7f415fdc
. bubnuoreka [JOK
3 6 1
CysaiiHas HSMEHHBOCTE https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
4 B 4
BEICHHC B TEOPHIO Ipagon https://m.edsoo.ru/7f415fdc
BeposTHOCTB M yacTOTa CIIy4aiiHOTO bubnuoreka [IOK
5 4 1
COOBITHS https://m.edsoo.ru/7f415fdc
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bubmuoreka [JOK

i 2
6 O0001enue, cucreMaTn3anus 3SHaHUH 5 httos://m. edsoo.ru/7fA15fdc
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 5
8 KIIACC AJITEBPA
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM undposbie
Ne i/ P Kontpoabubie | IlpakTuyeckue (1upp )
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThl padoThI
pecypcsbl
bu6moreka [IOK
1 q .K 1
ncia v BeranciaeHus. KBaapaTtHele KOpHU 5 https://m.edsoo.ru/7f417af8
5 Uucna u BerancieHus. CTEreHb ¢ LeIbIM 5 bubmuorexa [JOK
[I0KAa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnreOpandeckre BhIpaKEHUSI. 5 1 bubnuoreka [IOK
KBanpaTHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
AnreOpandecKkre BhIPAKEHUSI. bubnuoreka [JOK
4 15 1
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 1 bubnuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnunoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa htts://m.edsoo.ru/7fA17af8
bu6mmoreka [JOK
8 DyHKIH. OCHOBHEIE [IOHATHS ° https://m.edsoo.ru/7f417af8
9 Oynakiun. Yucnossle GyHKIUH 9 bubnuorexa [IOK
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https://m.edsoo.ru/7f417af8

bubmuoreka [JOK

10 IT 6006 6 2
OBTOPCHIE H ODODIICHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0
I'EOMETPHUSI
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IlpakTHyeckue (1upp )
MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
N bubmuotexa [JOK
1 q 12 1
STHPEXYTOILHHKH https://m.edsoo.ru/7f417e18
Teopema darneca u Teopema o
2 MIPOMOPLIMOHANBHBIX OTpe3Kax, MOI00HbIE 15 1 Bubnmorexa [JOK
poropH P > HOA https://m.edsoo.ru/7f417e18
TPEYroJbHUKH
I1 .H eHue el
3 T HeomoaJifHHKi));O;K f/IHHopll"o HH(?JEEHH; ¢ur 14 1 bubmmorexa [TOK
eyt 4 P https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX HUryp
4 Teopema IIudaropa u Havana 10 1 bubnnoreka [JOK
TPUTOHOMETPHUU https://m.edsoo.ru/7f417e18
VYriel B OKpYKHOCTH. Bincanusie u
5 OIMCAHHBIE YEThIPEXYTOJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnble k okpyxHOcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
bu6mmoreka [JOK
6 II 6006 i 4 1
ORTOPCHHE, QLODICHHE SHAHMH https://m.edsoo.ru/7f417e18



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68 6 0
BEPOSITHOCTBb U CTATUCTHUKA
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undgposrbie)
Ne n/mm Konrtposbnsie | IIpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6moreka [IOK
1 I1 4
OBTOpEHHE Kypca 7 iacca https://m.edso0.ru/7f417fb2
OnucarenpHas craTucTuka. PaccenBanue bu6moreka [IOK
2 4
JTAaHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
3 Muoxecrsa 4 https://m.edso0.ru/7f417fb2
. bu6mmoreka [IOK
4 BeposTHOCTB citydaitHOTO COOBITHS 6 1 httos://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
5 B 4
BC/ICHHC B TCOPHIO rPacoB https://m.edso0.ru/7f417fb2
. bu6mmoreka [JOK
6 C 0 8
TIYHAHIHE CODRITHA https://m.edso0.ru/7f417fb2
7 O0o0011enne, cucTeMaTH3ausa 3SHaHUH 4 2 Eg:;;;f;igﬁﬁ £417Fb2
OBILIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KIIACC AJITEBPA

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoasubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuorexa [JOK
yucna https://m.edso0.ru/7f419d08
5 YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [JOK
OJIHOW ITEPEMEHHON https://m.edso0.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 b .H 16 1
paBHeHUs U HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
5 O 16 1
S https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YwucnoBsie MOCIIEI0BATEILHOCTH 15 1 httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [JOK
3HaHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

I'EOMETPUASA

KoanuyecTBo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHUHYCOB. PenieHue TpeyroJbHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3oBanue nmogobus. Metpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
4 9 1
JlexkapTOBBI KOOPMHATHI HA TUIOCKOCTH httos://m.edsoo.ru/7f41a12¢
[IpaBusibHBIE MHOTOYTOJIBHUKH. JlTHA
5 01? HOCTH U TIJIO y; b Kpyra 8 8 Bubnmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanein
bu6mmoreka [JOK
6 6
JlBIKCHI IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 5 bu6mmoreka [IOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

BEPOATHOCTDb U CTATUCTHUKA

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
bubmmoreka [IOK
1 II 4
OBTOpeHHeE Kypcea 8 Knacca https://m.edsoo.ru/7f41a302
bubmmoreka [IOK
2 4 1
DIEMEHTBI KOMOHHATOPHIKH https://m.edsoo.ru/7f41a302
3 T'eomerpuueckas BEpPOATHOCTh 4 bubmorexa LOK
P p https://m.edsoo.ru/7f41a302
bu6moreka [IOK
4 )51 b 1
CHBITAHIE bEPHYILTH 6 https://m.edsoo.ru/7f41a302
. bu6mmoreka [IOK
5 C 6
MIyHaHHas BeIHHHa https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 00600 10 1
ODIICHHE, KOHTPOJIE https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
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https://m.edsoo.ru/7f41a302

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

5 KITIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoOBePsIEMOro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
11 [lornMaTeh W MPaBWIBHO YHOTPEONATH TEPMHHBI, CBSI3aHHBIE C
' HaTYpaJIbHBIMH YUCIIAaMH, OOBIKHOBEHHBIMH U ACCATHYHBIMHU JPOOSIMH
12 CpaBHHMBAaTh W YIOPSIOYMBATH HATypaJIbHBIC YHCIIA, CPaBHUBATh B
' MPOCTENIINX ClTydasix OOBIKHOBEHHBIE IPOOH, IECATHUHbIE IpOOH
CooTHOCUTH TOYKY Ha KOOPJIMHATHOM (YMCIOBOM) TpsSAMON C
1.3 COOTBETCTBYIOIIIUM € 4YHCIOM W W300pakaTh HATypallbHBIC YHUCIIA
TOYKaMH Ha KOOPJAUHATHOU (YUCIIOBOM) TIPSIMOMA
L4 BeimonsaTe apupmeTrueckue IeMcTBUSA ¢ HaTypaJlbHBIMU YUCIIaMH, C
' O0OBIKHOBEHHBIMH JIPOOSIMH B IIPOCTEHIITUX CITydasx
1.5 BhINonHATE NpoBEpKyY, MPUKUIKY PE3YIbTaTa BEIYUCICHUH
1.6 OKpyTJsTh HaTYpaJIbHBIC YUCIIA
2 Pemienune TekcToBbIX 3a1a4
21 Pemate TexcToBbIE 3a/1aun apU(PMETHUECKUM CIIOCOOOM U € OMOILBIO
' OpPraHM30BaHHOTO KOHEYHOT0 Iepedopa BceX BO3MOKHBIX BAPUAHTOB
Pemate  3amaum, coaepkamiMe — 3aBUCHMMOCTH,  CBSI3BIBAIOLIME
2.2 BEJIMYMHBI: CKOPOCTb, BpEMs, pPACCTOSHUE, 1I€HA, KOJIMYECTBO,
CTOUMOCTh
o Hcnonb3oBaTh KpaTKue 3alMCH, CXEMbl, TaOIUIbl, 0003HAUYEHUs IPU
' peLIeHUH 3a7a4
[Tonb30BaTbcsl OCHOBHBIMU €IMHUIIAMHU H3MEPEHUs: IEHBI, MAaCChl,
2.4 paccTOsIHUSA, BPEMEHH, CKOPOCTH, BBIPaXaTh OJIHU €JMHUIIbI BETUYNHBI
4yepes Ipyrue
W3BnekaTts, aHaJIM3UPOBATb, OIICHHUBATh UH(pOpMaILIHIO,
2.5 NpeACTaBlIeHHYI0O B Tabnuie, Ha  CTONOYaTOd  AMarpamme,

HUHTCPpHUPCTUPOBATL MPEACTABIICHHBIC NAHHLIC, WCIIOJIb30BATH HAHHBIC




IIpU pELICHUH 3a]1a4

3 Harnsanas reomerpus
31 [Tonb30BaThCsl TEOMETPUYCCKMMM — TMOHSATHSIMHU: TOYKa, MpsMasi,
' OTPE30K, JIy4, yroJl, MHOTOYTOJIbHHUK, OKPYKHOCTbh, KPYT
39 [IpuBoauTh mpHUMEPHl OOBEKTOB OKPYKAIOMIETO MHpA, HMEIOIIHX
' (GopMy U3YUCHHBIX T€OMETPUUECKUX DUTYD
Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3AHHYKO C YIJIaMH: BEpIIWHA
3.3 CTOpPOHA; C MHOTOYTOJIbHUKAMU: YTOJI, BEPIINHA, CTOPOHA, JHATOHAII;
C OKPY)KHOCTBIO: pajinyc, AHAMETp, IICHTP
34 N300pakaTh U3ydeHHBIC reoMeTpudYecKue (GUTyphl Ha HETMHOBAHHOUN
' Y KJIETYaTOW OyMare ¢ MOMOIIBIO ITUPKYIISl ¥ TIMHEHKN
HaxomuTh JIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C
3.5 MTOMOIIBI0 JIMHEHKHU, CTPOHWTH OTPE3KH 3aJaHHOW JUIMHBI, CTPOUTH
OKPY)KHOCTB 33JJaHHOTO pajinyca
36 Hcnonb30BaTh CBOKCTBA CTOPOH M YTJIOB MPSIMOYTOJIBHHMKA, KBajpaTa
' JUTSL MX TIOCTPOCHHMSI, BBIYMCIICHHS TUTOIAAN U TIEPUMETPa
Bbraucnare nmepuMeTp ¥ Iiomaas KBajapaTa, npsMoyrojibHHUKa, GUryp,
3.7 COCTaBJCHHBIX W3 TPSAMOYTOJBHHUKOB, B TOM uuciae Quryp,
n300paXEHHBIX HA KIIETYaTOW Oymare
38 [Tomb30BaThCsi OCHOBHBIMH METPHUYECKHMH EIWHHUIIAMU H3MEPCHUS
' JUTMHBI, TUIOIIA/IN; BBIPKATh OJHU CIIUHUIIBI BETMYUHBI Yepe3 Ipyrue
Pacnio3naBare mapaiienenurnel, Ky0, HCIOJb30BaTh TEPMUHOJIOTHIO:
3.9 BepIIMHA, pebpo, TpaHb, M3MEPCHHs; HAXOAUTh H3MEPCHHS
napajienenumnea, Kyoa
310 Bbuucnare  00béM  Ky0a, mapajuienenuiena 1o 3aJaHHBIM
' U3MEPEHUSM, TI0JIb30BAThCS €AMHUIIAMU U3MEPEHUs 00bEMa
311 Penrate HecnokHbIC 3a7a4M HA U3MEPEHUE TEOMETPUYCCKUX BEINYHH
' B IPAKTUYECKUX CUTYAIHSIX
6 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE PE3YJIbTATHI OCBOEHHS OCHOBHOI
NpoBepsieMoro

pe3yJabTara

o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHu s




Yucna ¥ BEIYMCIIEHUSA

3HaTb W IOHUMATh TCPMHHbI, CBA3aHHBLIC C Ppa3JIMYHBIMU BUIAMU

1.1 9uceNl ¥ CIIocO0aMU MX 3aIUCH, MEPEXOUTh (€CIH 3TO BO3MOXKHO) OT
OJTHOM (hOPMBI 3aTTMCH YHCIIA K JPYron
19 CpaBHHMBaTh W YHOPSAOYMBATH 1IEJbIE YHUCTA, OOBIKHOBEHHBIE U
' JECSITHYHBIC IPOOH, CPAaBHUBATH YHCIIA OJHOTO U Pa3HBIX 3HAKOB
BeimosHATh,  coyeTass  YCTHBIE W TNHCBMEHHBIE  NPHUEMBI,
13 apudmeTnuecKkue IEHCTBUS C HATYpaIbHBIMH M IEJIBIMH YHUCIIAMH,
' OOBIKHOBEHHBIMH M JICCATUYHBIMH JIPOOSIMU, TOJIOKUTEITHHBIMUA |
OTPUIIATEILHBIMU YU CIIAMH
BeIIucnsaTh 3HaUCHUST YUCIIOBBIX BRIPAKEHUH, BBITOHATD MPUKHUIKY U
14 OIIEHKY pe3yJibTaTa BBIYMCICHUN, BBIMOJIHATH MpeoOpa3oOBaHUs
' YUCJIOBBIX BBIPQKCHUH HAa OCHOBE CBOWCTB apU(PMETHUYECKUX
JIEWCTBUI
L5 OKpyraisaTh 1enble 4YuCia W JIeCATHYHBIE JApOOH, HaXOIUTh
' MIPUOJIMKEHUST YUCEeTT
COOTHOCUTB TOUKY Ha KOOPJAMHATHOW MPSIMOM C COOTBETCTBYIOIIUM €11
1.6 YUCJIIOM M HM300pa)kaTh YHCJIa TOYKAMH Ha KOOPAMHATHOW TMPSIMO,
HaXOJUTh MOJYJb YUCIIa
17 COOTHOCHTH TOYKY B TNPSAMOYTOJbHOM CHCTEME KOOpPAWUHAT C
' KOOP/IMHATAMH 3TOMH TOUKH
18 Oxkpyrnarh Lenble  4YHucia ¢ JIeCATUYHbIE JIpOOM, HAXOIUTh
' MPUOTHKEHUST YU Cell
2 YucioBbie 1 OYKBEHHBIC BBIPAKEHUS
[Tonumatp U ynotpeOiasTh TEPMHUHBI, CBA3aHHbIC C 3aIUCHIO0 CTEIIECHU
2.1 yyclia, HAXOAWTh KBaJpaT W KyO 4YHCIa, BBIYHCIATH 3HAYCHHS
YHCIIOBBIX BBIPAXKEHHM, COJIEPKAIINX CTEICHH
92 [Tonb3oBaTbest MpU3HAKAMU AETUMOCTH, PACKIAIbIBATh HATypaJlbHbBIE
' YKclia Ha TMPOCThIe MHOXKUTENN
2.3 [Tonb3oBaTbest MacITaboOM, COCTABIATH MPOMIOPLUU M OTHOILICHUS
Ucnonb3oBath OykBBl Ui OOO3HAUEHUS 4YHUCEd TPU  3aMUCH
24 MaTeMaTHYeCKUX BBIPAKEHHM, COCTAaBIATh OYKBEHHBIE BBIPQKECHUS U
(hopMyIbl, HAXOIUTH 3HAYECHUS OYKBEHHBIX BBIPAXKEHUHN
2.5 HaxonuTh Hen3BeCTHBI KOMIIOHEHT PaBEHCTBA
3 Pemenne TeKCTOBBIX 3a71a4
3.1 Pemarer MHOTOIIArOBBIE TEKCTOBBIE 3aqaud  apu(PMETHUECKUM




CcIIoco0oM

3.2

Pemrate 3aaa4u, CBA3aHHBIC C OTHOLICHHUEM, IHMPONMOPHUOHAIIBHOCTBIO
BCJIMYMH, NMPOLUCHTAMH, pClIaTb TPU OCHOBHBIC 3aa4Xd Ha Z[pO6I/I u

IIPOLICHTBI

3.3

Pemare  3amaun, cogepKallMe€  3aBHCHMOCTH,  CBSA3BIBAIOIIUE
BEJIMYUHBL: CKOPOCTb, BpE€Ms, pacCTOSIHUE, LEHY, KOJIUYECTBO,
CTOMMOCTb, ITPOU3BOJUTENIBHOCTb, BpeMsl, 00bEM pabOThl, MCIOIb3Ys
apupMeTHYECKHe JEeWCTBUSA, OIEHKY, TPHUKUIKY; IOJb30BATHCS

CANMHUIIaMHU U3MCPCHUS COOTBCTCTBYIOINX BEJIMYWH

3.4

CocTaBiiarh 6YKBCHHBIC BBIPAXKCHUS 110 YCIIOBHIO 3aJa4U

3.5

W3Bnekars uHbOpMaIuio, NpeCTaBIeHHYIO B Ta0IMIaX, HA JIMHEHHOM,
cTronOyaTo  WIM  KPYroBOM  JuarpamMmax, HHTEPIPETHPOBATH

IPEACTABIICHHBIC JAHHBIC, UCITIOJIB30BAaTh JAHHBIC IIPHU PEIICHUM 3aJa4

3.6

[IpencraBnsate WHPOpPMAIUIO C TOMOIIBIO TaONHI], JIMHEWHOW U

CTOJIOUATON JUarpamm

Harnsannas reomerpus

4.1

[IpuBoauTe mnpuMepbl OOBEKTOB OKPYXKAIOIIETO MHUpPa, HMEIOIINUX
(hopMy H3YYEHHBIX T€OMETPUUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX

¢buryp, npuMepsl paBHbIX U CUMMETPUYHBIX GUTYP

4.2

N3obpaxaTs C MOMOIIBIO IMPKYJS, JHWHEWKH, TPAHCIOPTHpa Ha
HEJIMHOBAHHOM M KjeryaTo  Oymare H3ydeHHbIE  IIJIOCKHE

reoMerpuyueckue GUrypbl 1 KOHPUTypauu, CAMMETPUYHbIE (PUTYPHI

4.3

Ilonp30BaThCs ICOMCTPUYCCKUMHU TIOHATHAMHU: PABCHCTBO (bl/ll"yp,
CUMMCTPHUA; HUCIIOJIB30BAaTh TEPMHUHOJIOTUIO, CBs3aHHYIO C

CUMMETpUEH: OCb CUMMETPHH, EHTP CUMMETPUN

4.4

HaxonuTh BeIMUYMHBI YTJIOB U3MEPEHUEM C MOMOIIBIO TPAHCIOPTHPA,
CTPOUTH YIJIbl 33laHHOM BEJMYMHBI, TOJB30BAThCSl MPH PELICHUH
3a/1a4 TpaayCcHOM Mepol YIioB, paclo3HaBaTh Ha 4YepTEk,axX OCTPHIH,

NpsIMOH, pa3BEPHYTHIN U TYNOH YIJIbI

4.5

Breruucnars JUINHY J'IOM&HOFI, IICPUMCTP MHOT'OYT'OJIbHHKA,
IMOJIb30BAaTbCd CAMHHUIAMU HU3MCEPCHUA JIMHBI, BBIPpAXATb OIOHU

CANHUIBI USMEPCHUS UIMHBI YEPEC3 APYTrUc

4.6

HaXO,Z[I/ITL, HCIIOJIb3Ys I-Ie]:)Té)I(HHe HHCTPYMCHTDI, pAaCCTOAHUA: MCKIAY
ABYMA TOYKaMH, OT TOYKH 1O HpHMOﬁ, JUIMHY ITIYTU Ha KBaHpaTHOﬁ

CCTKC

4.7

Brruncaare 1miomans (I)Hl"yp, COCTABJICHHBIX U3 MNPAMOYI'OJIbHUKOB,

UCIOJIb30BaTh pa3OueHHe Ha MPSMOYTOJIbHUKH, HAa paBHbIE (UTYpHI,




AOCTpauBaHUC OO0 NPAMOYTOJIbHHKA, TII0JIb30BATbCAd OCHOBHBIMU
CAMHUIIaMKU  U3MCPCHUA  ILIOIIAaAW, BbIpakaTb OAHU  CAWMHUIBI

M3MEpPEHUs IUIOIIAIU Yepe3 Apyrue

Pacnio3naBate Ha MOJENAX W U300PAKEHUSIX MHUPAMUIY, KOHYC,

4.8 LWIMHJIP, MCIOJIb30BaTh TEPMUHOJIOTHIO: BEpILIMHA, PEOpO, IpaHb,
OCHOBAaHHE, Pa3BEPTKa
4.9 N300paxkaTs Ha KJIeTYaTON Oymare mpsiMOYTOJIBHBIN MapauIeIeTUIe T
410 Bbrancnare  00bEM  IPSAMOYTOJIBHOTO — Mapajuiesienunena, Kyoa,
' MOJTb30BaThCSI OCHOBHBIMU €IMHUIIAMHU U3MEPEHUS 00BEMa
411 Pemare HeclOKHBIE 3aJaud  Ha HAXO0XJICHHE T'C€OMETPHYCCKUX
' BEJIUYHH B TTPAKTUYECKUX CHTYAITHSIX
7 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
MpoBEePsSIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJabTaTa
1 Umucna u BIYUCIIEHUS
11 BoimonHsATe,  couyeTas  yCTHbIE M TNHCbMEHHBIE  NPUEMBIL,
' apudmeTnyeckue AeUCTBUS C pallMOHAIbHBIMH YUCIIaMU
Haxomuth ~ 3HAaYeHWs  YHUCIIOBBIX  BBIPAXEHHH,  MPUMEHATh
1.2 pa3HOOOpa3HbIe CIIOCOOBI U MTPUEMBI BBIYUCIICHHUS 3HAYECHUN APOOHBIX
BBIpXKEHUI, coepKaluX OObIKHOBEHHBIE U AECATUYHbBIE APOOU
[lepexomuts oOT omHOHM (GOPMBI  3amUCH  YUCET K  JPYyrou
13 (mpeoOpa3oBbIBaTh  JCCATHYHYIO  IpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0O B JECSITHUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECSITUYHYIO IpOOBb)
1.4 CpaBHUBATH U YHOPSAIOUMBATH PALIMOHAIBHBIE YUCIIA
1.5 Oxpyryare uucia
BbITIONHATE TMPUKUAKY U OILEHKY pe3ylbTaTa BBIYHCICHUH, OILEHKY
1.6 3HAYEHUW YHCIIOBBIX BBIPAKECHUW. BBINOMHATH  JEUCTBHSA  CO
CTETIeHSIMH C HATYPaJbHBIMH MTOKa3aTeNsIMU
17 [IpuMeHsTh NpPU3HAKH JENUMOCTH, pAa3JI0KEHHEe Ha MHOXHUTEIN
. HaTypaJIbHBIX YUCEI
1.8 Pemare  mpakTUKO-OpUEHTHUPOBAaHHBIC  3a/add,  CBS3aHHBIE C




OTHOILEHUEM BEJINYUH, IIPONIOPLUUOHAIBHOCTHIO BEJIMYMH,
IIPOLICHTaMH, HMHTEPIIPETUPOBATh pPE3YIbTAaThl pELIEHUA 3a7ad ¢

Y4E€TOM OTpaHUYCHUM, CBS3aHHBIX CO CBOMCTBAMM PacCMaTPUBAEMBIX

00BEKTOB
2 AnreOpandecKkue BRIPaXKESHHS
91 Hcnonp3oBarh anreOpanveckyrd TEPMUHOJOTHIO W CHMBOJIHKY,
' MIPUMEHSTH €€ B IIPOLIECCE OCBOEHMSI yueOHOro Marepuana
25 Haxomuth 3HavyeHwss OYKBEHHBIX BBIPOKCHUNA TP  3aJaHHBIX
' 3HAYECHHSX MTEPEMEHHBIX
23 BoinmonHATe mpeoOpazoBaHUs II€JIOTO  BBIPAXKEHHS B MHOTOYJIEH
' MIPUBEACHHUEM I0I00HBIX CIaraeMblX, paCKpbITHEM CKOOOK
BbInonHATE yMHOXEHHE OJHOYWIEHAa Ha MHOTOYJIEH U MHOTOWJIEHA Ha
24 MHOTOWJIEH, NPUMEHATh (QOpMYNIbl KBaJpaTa CyMMbl M KBajpara
pa3HoOCTH
OcymiecTBIATh pa3oKeHNe MHOTOUJIEHOB HA MHOXKUTEIH C TIOMOIIIbIO
2.5 BBIHECEHHSI 32 CKOOKHM OOIEro MHOXUTEIS, TPYIIIUPOBKH CIIaraeMbIX,
pUMeHeHUs! POpPMYIT COKpAILIEHHOTO YMHOKEHUS
25 [IpumensaTs npeobpazoBaHUsi MHOTOYJICHOB JJISl PELICHUS] Pa3IMYHbIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX TPEIMETOB, U3 peaIbHON MPAKTUKHI
27 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU IOKa3aTeNIIMHU
' U1 IpeoOpa30BaHUsl BbIPAKEHUH
3 VYpaBHEeHHS 1 HEpaBEHCTBA
Pemate nMHEHHBIE ypaBHEHUS C OJHOM TNI€PEMEHHOW, MPUMEHSS
3.1 MpaBuia mepexofa OT UCXOJHOTO YpaBHEHHs] K PaBHOCHIBHOMY €MY.
[IpoBepATh, ABISETCS M YUCIO KOPHEM ypaBHEHUS
> [IpumensaTs rpaduueckue METOJIbI MPH  PEIICHWH JIMHEHHBIX
' yYpaBHEHUH U UX CUCTEM
33 [ToaOuparh mpuMepsl map 4Kces, ABISIOUUXCSA PeUICHHEM JTMHEHHOTO
' YpaBHEHUS C ABYMsI IEPEMEHHBIMU
CTpouTh B KOOPAMHATHOM MJIOCKOCTH TpaduK JMHEWHOTO YpaBHEHHS C
3.4 IBYMsI TEPEMEHHBIMU; TMOJIB3YACh TpaduKOM, MPHUBOJIUTH MPUMEPHI
peuleHus: ypaBHEeHUs
35 Pemiate cuctemsbl ABYX JUHEHHBIX YPaBHEHUM C IBYMSI IEPEMEHHBIMH,

B TOM 4HCJIe TpadruecKu




3.6

CocraBiiaTh U pemarh JUHEHHOE ypaBHEHUE WM CUCTEMY JTMHEHMHBIX
YPaBHEHUH 110 YCJIIOBHIO 3aJa4M, UHTEPIIPETUPOBATh B COOTBETCTBUU C

KOHTEKCTOM 33J1a4¥ MOJY4YECHHBIN PE3YJIbTAT

Koopaunats! u rpaduku. OyHKuuu

4.1

N300paxxaTh Ha KOOPIMHATHOW MNPSIMON TOYKH, COOTBETCTBYIOIIWE
3aIaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, HHTEPBAJIbI, 3alMChIBaTh

YHCJIOBBIC ITPOMECIKYTKH HA aHF€6pqu€CKOM SA3BIKC

4.2

Ormeuatrr B KOOp)II/IHaTHOI\/'I IINIOCKOCTH TOYKH II0 3aJJaHHBbBIM

KOOpAMHATAM

4.3

Crpouts rpaduku auHeHbIX QyHKIUNA. CTpouTh rpaduk QyHKIUU Y

= [x]

4.4

OnuceiBaTh ¢ MOMOIIBIO (DYHKIMI HM3BECTHBIE 3aBUCUMOCTH MEXIY
BEJINYMHAMH: CKOPOCTh, BpPEMS, PAaCCTOSIHME, IIEHY, KOJMYECTBO,

CTOUMOCTb, IIPOU3BOIUTEIHLHOCTH, BpeMsi, 00HEM PabOTHI

4.5

Haxouts 3HaueHne QyHKIMY 110 3HaYSHHIO €€ apryMeHTa

4.6

[Tonnmare rpaduueckuii crmoco® TMpEACTaBICHUS W aHAIN3a
nHpOpMAIMY, H3BJICKATh W WHTEPIPETUPOBATH WHPOPMALUIO U3

rpa)MKOB pealbHBIX MPOIIECCOB U 3aBUCHUMOCTEH

I'eomerpus

6.1

Pacrio3naBaTh H3ydeHHbIE Te€OMETpUUYECKHEe (UIyphl, OIMpPEenesTh UuX
B3aMMHOE  pACIOJIOKEHHE, HM300pakaTb TreoMeTpuueckue (urypsl,
BBITIOJHATH YEPTEXKHU 10 YCIOBHIO 3aaun. M3MepsATh TUHEIHbIE U YIIIOBbIE
BeIMuUMHbL. Pemarh 3ajauyn Ha BBIYMCICHHE JUIMH OTPE3KOB M BEIMYUH

yTJIOB

6.2

Jlenate rpyOyl0 OLIGHKY JUHEHHBIX M YIJIOBBIX BEIUYMH IMPEAMETOB B
peanbHOM KU3HHU, pa3MepoB MPUPOJIHBIX 00BEKTOB. Pa3znmuarh pazmepsl

3THX 00OBEKTOB I10 NMOPpAIKY BCIIMUUHBL

6.3

CTpOI/ITL YCPTECIKU K TCOMCTPUICCKUM 3aa4aM

6.4

ITonp30BaThCs IMpU3HAKaMH pPaBCHCTBA TPCYIrOJIbHUKOB, HWCIIOJIb30BATh
IIPU3HAKHU H CBOMCTBa paBH06e)IpeHHLIX TPECYrOJIbHUKOB IIpU PCIICHUU

3aaa4

6.5

HpOBOI[I/ITL JIOTUYCCKUC PACCYKACHUS C UCIIOJIb30BAHUECM I'COMCTPUUCCKUX

TEOpeM

6.6

ITonp30oBaThCs IIpU3HaKaMU PpPaBCHCTBA MPAMOYI'OJIbHBIX TPCYrOJIbHUKOB,




CBOMCTBOM Me€EJHMaHbl, MNPOBEAEHHON K THUIOTEHY3€ MPSAMOYTOJBHOTO

TPCYroJIbHUKA, B PCIICHUU I'COMCTPHUICCKUX 3a1a4

6.7

Onpenenarty MNapajuieIbHOCTh MPSMBIX C TOMOILIBIO YIJIOB, KOTOPBIE
obpazyer ¢ HUMHU cekymas. OnpenensiTe NapaIeNbHOCTh MPAMBIX C
MIOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOW MPSIMOM JO TOYEK

JAPYrou npsiMou

6.8

Pemats 3a7aum Ha KiIeT4aTol Oymare

6.9

[IpoBOANTH BHIYMCIICHUS M HAXOJUTh YMCIOBBIE M OYKBEHHBIC 3HAYCHUS
VIJIOB B TE€OMETPUYECKUX 3aJladyaX C HCIOJb30BAHUEM CYMMBI YIJIOB
TPEYroJIbHUKOB M MHOTOYTOJIbHUKOB, CBOWCTB YIIOB, 00Opa30BaHHBIX MpPH
MEPECEUCHUU  JIByX IMapajulesibHbIX  MPAMBIX  ceKymel. Pemarp

MPAKTUYCCKUC 3a/]a41 HAa HAXOXKJICHUC YI'JIOB

6.10

Biagete moHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OINpEAeIATh
OMCCEKTPUCY yIJIa M CEpPEelIMHHBIM MEepHeHIuKyIsIp K OTpPe3Ky Kak

TCOMETPHUUCCKUE MECTA TOUYCK

6.11

@opMyIHpOBATH ONPENEIEHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPY’KHOCTH, IIOJIb30BAaTbCsl MX CBOMCTBAMH. YMETb IPHUMEHATH 3TH

CBOICTBA MPHU PEUICHUHU 33724

6.12

Bnagers moHATHEM ONMUCAHHON OKOJIO TPEYrOJIbHHKA OKPY>KHOCTH, YMETh
HaxoquTh e€ ueHtp. [lonp3oBaThecs akTamMu O TOM, UYTO OUMCCEKTPHUCHI
JIJIOB TPEYroJibHUKa IEpPECceKaroTcsi B OJHOW TOYKe, M O TOM, YTO
CepeHHbIC MEPIEHAUKYIIAPBI K CTOPOHAM TPEYroJbHUKA MEPECeKaloTcs B

OHOM TOUKE

6.13

BJ'Ia,Z[eTB MOHSITHEM KacaTeIbHOU K OKPY)XHOCTH, I10JIb30BATLCA TCOpeMOﬁ
O MEPICHAUKYIAPHOCTU KacaTeJIbHOU M paauyca, HpOBeI[éHHOFO K TOYKC

KaCaHUusA

6.14

ITonn3oBaThes HpOCTCﬁH.IHMH TCOMCTPUICCKUMU HCPaAaBCHCTBAMM,

IIOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITL OCHOBHBIC TCOMETPHUYCCKUC TTOCTPOCHUS C IIOMOIIBIO MUPKYIIA

U JIUHEUKH

BepOHTHOCTL 1 CTaTUCTHUKA

5.1

Yurate uH(pOpMaIMIO, NPEJCTAaBICHHYIO B TaliMIlaX, Ha JuarpaMmax,
MPEICTaBIATh JaHHBIE B BUE TAOIUI], CTPOUTH AHArpaMMbl (CTOJIOMKOBBIE

(cronbuaTsie) ¥ KpYTroBbI€) 10 MacCUBaM 3HaYCHHUN




5.2

OnuceIBaTh u HHTCPIIPETUPOBATH PCaJIbHBIC YHCJIOBBIC JaHHBIC,

MpEICTaBICHHbIC B TAOIMIIAX, HA AUArpaMMax, TpapuKax

5.3

Ucnonw3oBarh yisi ONMMCaHUsl JAHHBIX CTATUCTUYECKUE XapaKTEPUCTHKU:
cpenHee apudmerHueckoe, MeauaHa, HauOOJbIIee ¥ HAaWMEHbIIEe

3HA4YCHHA, pasMax

5.4

HNmers mpencraBiieHHE O CIy4alHOM W3MEHYMBOCTH HA IPUMEpax IEH,
(GU3NYEeCKUX ~ BENMYMH,  AHTPOIIOMETPUYECKHX  JAaHHBIX,  HMETh

MIPEACTABICHUE O CTATUCTHYECKOW YCTOMYNBOCTH

8 KUIIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus

1

Yucna v BEIYUCIIEHUS

1.1

Hcnons3oBars HaydaJIbHbBIE MIPEICTABICHUS 0 MHOECTBE
JNEHCTBUTENBHBIX YHCEN JJI CPaBHEHUS, OKPYTJICHHUS] U BBIYMCIICHUH,
n300pakaTh JCUCTBUTENBHBIC YHCIIAa TOYKAMHW Ha KOOPJIWHATHOMN

NpAMOM

1.2

[IpumensaTr moHsATHE  apUPMETUYECKOTO  KBAJApPAaTHOTO  KOPHS,
HaXOJWTh KBAaJpaTHbIE KOPHHU, HCIONB3YS NPH HEOOXOAUMOCTH
KaJbKYJSATOP, BBHINOJIHATH MpeoOpa3oBaHusl BbIPAKEHUHN, COAEpKAIIUX

KBaJIpaTHbIE KOPHU, HCIOJb3ysd CBOWCTBA KOpHEH

1.3

Hcmonp30oBaTe 3amucd  OOJBIIMX W MaJIbIX 4YHCET C IIOMOIIBIO

JECATUYHBIX ApoOeH u cTeneHel yncina 10

AnrebpandecKkue BhIPAKECHHS

2.1

HpI/IMCHHTL INOHATUC CTCIICHM C LOCJIbIM II0Ka3aTCJICEM, BBIIIOJIHATH
Hp606paSOBaHI/IH Bpra)KeHHﬁ, coacpiKamux CTCIICHU C LCJIbIM

IMOKa3aTCjIeM

2.2

BrinoaHaTh TOXKACCTBCHHBIC Hp606p830BaHI/ISI paruOHAJIBHBIX
BLIpa)I(eHHfI Ha OCHOBC IIpaBUJI JEHUCTBUH HaJ MHOTOWIEHAMH U

anreOpandeckuMu ApoOsMu

2.3

PacknanpiBaTh KBa,Z[paTHLIﬁ TpéX‘-IJ'ICH Ha MHOKHUTCIIN

2.4

[IpumensTh mpeoOpa3oBaHUsl BBIPAKEHUH ISl PELICHHs Pa3JIMYHbIX




3a/1a4 U3 MaTeMaTUKU, CMEXHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKU

VYpaBHEHHUs U HEPABEHCTBA

3.1

Pemwars nuHENHBIE, KBaJpaTHbIE YPAaBHEHUS M PALMOHAIIBHBIC
YPaBHEHUS, CBOJSAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUU C ABYMs

MNEPEMCHHBIMU

3.2

[IpoBoauTe mpoCTEMIINE WCCIECIOBAHUS YPaBHEHUM U CHCTEM
ypaBHeHHMH, B TOM 4YHCIE C TPUMEHEHHEM TrpaduyecKkux
Mpe/ICTaBIeHU (ycTaHaBIMBATh, UMEET JIM ypaBHEHUE WM CHCTEMA

YPaBHEHUH pEeIlEeHUs], €CIIU UMEET, TO CKOJIbKO, U TIPOYEee)

3.3

[lepexomute OT cnoBecHOW  (opmMynupoBKM 3amauu K e€
anredpanvdecko MoOJIeNM € MOMOIIbIO COCTABJIEHUS YPaBHEHMS WU
CUCTEMBl YpaBHEHUM, MHTEPIPETUPOBaTH B  COOTBETCTBUU C

KOHTEKCTOM 33J1a4y MOJY4YECHHBIN Pe3ysIbTaT

3.4

[IpumeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPABHEHUSI, OLICHKH,
pelarh JIMHEHbIE HEPABEHCTBA ¢ OJHOW MEPEMEHHOM U UX CUCTEMBI,
JaBaTh  Tpa@UYECKyr0  WJLTIOCTPAIMIO  MHOXKECTBA  peIIeHUi

HCpaBCHCTBA, CHCTEMBI HCPABCHCTB

OyHKIMU

4.1

[lonnMaTh W WCHOJB30BaTh (YHKIMOHAIBHBIC TOHITHS U S3BIK
(TepMHUHBI, CHUMBOJIMYECKHE OOO3HAUYEHHUS), OMPENCIATh 3HAYCHUE
(GYHKIMU TIO0 3HAYCHHWIO apryMEHTa, ONpPEIeIsATh CBOWCTBA (YHKITUH

o e€ rpaduky

4.2

CtpouTth rpaduiku 2JIeMEHTapHBIX PYHKIUI BUJIA:
y=k/x

k/x

, Y =X%, y = X3 y = [X|, onuckIBaTh CBOWCTBA YMCIOBON (DYHKLIUHU MO €&
rpaduxy

I'eomerpus

6.1

Pacno3HaBaTh OCHOBHBIE BHBI ‘leTBIpéXYTOHBHI/IKOB, nXx 3JICMCHTHI,

M0JIb30BaThC UX CBOMCTBAMH Ipu pCUICHUU rCOMCTPHUICCKUX 3a1aY

6.2

HpI/IMeHHTL CBOICTBA TOYKHU nepeceycHuss McEIuaH TpCYroJIbHHUKA




(eHTpa mMacc) B pelieHuu 3a1a4

6.3

Biagers mnoHsTHEM CpenHEH JIMHUM TPEYrOJIbHMKAa W Tpalelud,
IIPUMEHATh MX CBOMCTBA IIPU PEIICHUH TIE€OMETPUYECKUX 3a/ad.
[Tonp30Barbes Teopemont Paneca U TEOPEMOU O MPOMOPLUUOHAIBHBIX

OTPE3Kax, MPUMCHATH UX I pCHICHUA NPAKTUICCKUX 3a1aYd

6.4

[IpumensaTs npu3HaKu NOA00US  TPEYTOJIbHUKOB B pEIICHUU

TCOMETPHUUCCKUX 3ada1d

6.5

[Tonb3oBarbest Teopemoit [lugaropa mist perieHns reOMETpUIECKUX U
MMPAKTUICCKUX 3ajaa4. CTpOI/ITI) MaTE€MaTUYCCKYIO MOACIb B
MPAaKTUYCCKUX 3aaadax, CaMOCTOATCIbHO ACJIaTbhb qepTéx( U HaXOJUThb

COOTBETCTBYIOIIHEC NJIMHBI

6.6

Bragete noHATHSMHM CHHYyCAa, KOCHMHYCAa M TaHIE€HCAa OCTpPOrO yrja
MPSIMOYTOJIBHOTO TpeyroibHUKa. [lonb30BaThCsd ATUMU NOHSATHUSAMHU

I PEIICHUA IMPAKTUYCCKUX 3aJa4

6.7

Beraucnsate (pa3auvHBIME  CIIOCOOAMH) TIIOMIAAL TPEYrOJbHHUKA |
IUIOU[AAM  MHOTOYTOJBHBIX Guryp (mosib3ysich, TJe HE0O0X0AUMO,
KaJbKYyIITOpOM). IIpUMEHSATh MOJydeHHBbIE YMEHHUs B NPAKTHUECKUX

3aa4ax

6.8

Brnagetp moHATUSAMU BOIMCAHHOTO U IIEHTPAIBHOTO YyIJla, UCIIOJIB30BaTh
TEOPEMBI O BIMCAHHBIX yIiaX, yriaxX MEXIy XOpAaMU (CEeKyIIHMH) U
yrie MeXIy KacaTelbHOW M XOPIOW MpH pelIeHUH TFeOMETPHUUYECKUX

3a1a4

6.9

BJ'Ia,Z[eTB IIOHATUCM OIIMCAHHOI'O IICTI:IpéX}’l"OJ'II)HI/IKEl, IIPpUMCHATH

CBOMCTBA ONMCAHHOTO IIeTpréX}’FOJ’IbHI/IKa IIpyu pCIICHUH 3a1a4

6.10

HpI/IMCHHTL MOJIYYCHHBIC  3HaHHA Ha  IHIPAKTUKEC —  CTPOUTH
MAaTEMATHYCCKUC MOJCIN MJI1 3aaad peaHBHOﬁ JKU3HHU U IIPOBOJUTH
COOTBCTCTBYOIIMEC  BBIYUCIICHUA C I[PUMCHCHUCM HO,Z[O6I/I$I n

TPUTOHOMETPHH (MIOJIB3YSICh, T HEOOXOAUMO, KAIbKYISITOPOM)

BepOHTHOCTL 1 CTaTUCTHUKA

5.1

H3Bnekaty u HpeO6pa3OBBIBaTB I/IH(I)OpMaI_II/IIO, MNPpEACTABJIICHHYO B
BUAC Ta6J'II/H_[, Auarpamm, Fpa(l)I/II(OB, MNPpEACTABJIATh JAHHBIC B BHUJIC

TabauLl, JUarpaMmm, rpadukoB

5.2

OnuceIBaTh JaHHBIE C IIOMOIIBI0 CTAaTHCTHYECKHUX IOKa3aTeleH:

CpeaHux 3HAYEHUH U MCp pacCCHuBAHUA (pa3Max, Aucnepcust "




CTaH/IaPTHOE OTKJIIOHEHUE)
53 HaxonuTh 9acTOTBI YHCIOBBIX 3HAYCHHWA M YaCTOTHI COOBITUH, B TOM
' YHUCJIe MO pe3ysibTaTaM U3MEpPEHUN U HaOJI0IeHU
Haxomuth BEpoSTHOCTH Cilyd4alHbIX COOBITHMII B OIBITAaX, 3Has
5.4 BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITHUSIMU
£ 6 Hcnons3oBate  rpaduuecKkue  MOJENH:  JEPEBO  CIy4ailHOTO
' SKCIIEPUMEHTA, AUarpaMmbl Diijiepa, YuciaoBas npsmas
OnepupoBaTh NOHATHUSMHU: MHOYKECTBO, IOJIMHOKECTBO; BBIMOJIHSATH
56 omepanuy  HaJd  MHOXXECTBAMU:  OOBEIUHEHHE, IepeceueHue,
' JIOTIOTHEHUE; IEPEUUCIIATh 3JIEMEHThl MHOXKECTB, IPUMEHSITh CBOWCTBA
MHOKECTB
Hcnonb3oBath rpaduueckoe MpeacTaBIeHHE MHOXKECTB U CBs3e
5.7 MEeXAYy HUMH JJIs1 OTMCAaHUsl POLECCOB U SBJICHUM, B TOM 4YHCIE MPU
PELIeHNH 3a]1a4 U3 IPYTUX y4eOHBIX TPEIMETOB U KypCOB
9 KIIACC AJIEBPA
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepPsIeMoOro .
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJabTara
1 Yucna v BBIYUCIICHUS
11 CpaBHMBaTh U YHNOPSAOYMBATH PALMOHAIBHBIE W HPPALMOHAIBHBIE
' yucna
BoinonHsaTe apudmMeTuueckre AeHCTBUS C pallMOHATbHBIMU YUCIIAMHU,
1.2 COYEeTasl YCTHbIE€ U NMUCHbMEHHbBIE IPUEMBI, BBIIOJHATH BBIYMCICHUS C
UPPALMOHATILHBIMU YU CIIAMU
13 Haxonuth 3HaueHHs CTeneHeill ¢ LEeIbIMHM IOKa3aTeJsIMU U KOpHEH,
. BBIYHCIIATH 3HAYEHUS YMCIOBBIX BBIPAXKCHUN
14 OKpyryATh NEHCTBUTENBHBIE YUCIIA, BBIMOIHATh IPUKUIKY pe3ybTaTa
. BBIUYHCJIEHH, OLICHKY YHCIIOBBIX BBIPAXKCHUN
2 YpaBHEHMS U HEPaBEHCTBA
”1 Pemare nuHEWHbIE W KBajpaTHbIE YPAaBHEHWS, ypaBHEHUS,
. CBOJIAIIMECS K HUM, IpOCTeHIIne IpoOHO-pallMOHAIbHbIE YPaBHEHUS




2.2

Pemrats cucreMsl IBYX JIMHEHWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMU
U CUCTEMBI JIBYX YPAaBHEHHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SABIIACTCS

JIMHEUHBIM

2.3

Pemrate TexcToBBIE 3adaud alreOpanvecKuM CIocoO0M C MOMOIIBIO
COCTaBJICHUS YpPAaBHEHMS WM CHUCTEMBI JIBYX YPaBHEHHMU C JBYMs

MNEPEMCHHBIMU

24

[IpoBoauTe mpOCTEHIINE WCCIECIOBAHHUS YPAaBHEHHMM U CHCTEM
ypaBHEHUH, B TOM UHCI€ C MPUMEHEHHEM TIpaduuecKux
Mpe/ICTaBICHUH (HalpuMep, yCTaHaBIMBaTh, UMEET JIM YpaBHEHHUE WU

CUCTEMa YpPaBHEHUM PEIlIEeHUs, €CIIU UMEET, TO CKOJIBKO)

2.5

Pemars JIMHEHHEBIE HCPaBCHCTBA, KBaApaTHLBIC HCPAaBCHCTBA,
n300pakaTh PEIICHWe HEPABEHCTB HA YHUCIOBOW MPSIMOM, 3alHMCHIBATh

PEIICHUE C ITIOMOIIBIO CUMBOJIOB

2.6

Pemarh cHCTEeMBl JIMHEWHBIX HEPABCHCTB, CHCTEMBI HEPABEHCTB,
BKITIOYAIOIME KBaJPaTHOE HEPAaBEHCTBO, HW300pakaTh pEUICHHE
CUCTEMbl HEpaBEHCTB Ha YMCJIOBOI MpsSMOM, 3alMChIBATh PELICHHUE C

IIOMOIIIBKO CHMBOJIOB

2.7

Hcnonb3oBaTh HEpaBeHCTBA MPH PEIICHUN PA3IMYHBIX 33124

OyHKIMU

3.1

PacrosHaBate  (YHKIMH  HM3YY4EHHBIX  BHAOB.  IlOKa3bIBaTh
CXEMaTHUYECKH PACIIOIOXKEHUE HA KOOPAMHATHON IJIOCKOCTH IPpad)uKOB
¢byukuui Buga: Y=kX, y=kx+b, y=k/X, y=ax?+bx+c, B 3aBucumMocTu ot

3HaueHUH K03(pPUIIMEHTOB, OMUCHIBATH CBONCTBA (PYHKIIUI

3.2

[Toka3piBaTh CXEMATHYECKH PACIOJIOKEHHE Ha  KOOPIMHATHOU
IUIOCKOCTH TpadukoB GyHKUUN Buaa Y = VX, Y = |X| U ONHUCHIBATh

CBOMCTBa QPyHKIUI

3.3

Crpouth M wu300paxaTb CXEMaTH4YeCKU TpaduKU KBaJpaTUUHBIX
(GyHKLUH, ONUCBIBATH CBOMCTBA KBAJIpaTHUHBIX (GYHKIMH IO MX

rpadukam

3.4

Pacno3HaBate KBaJpaTW4Hyl0 (QYHKIHIO 1O ¢opMmyne, MNPUBOIUTH
NpUMepbl KBAJPAaTHUHBIX (DYHKIMH M3 peasbHOM XKHU3HH, (DU3HKH,

TrE€OMETPUH




ApupmeTrueckas 1 reOMeTpruYecKas Mporpeccuu

4.1

Pacnio3naBate apuMETHYECKYIO0 i TEOMETPUUECKYIO ITPOTPECCHH MPH

pa3HBIX crioco0ax 3aaaHus

4.2

BEINONHATE BBIYMCICHUS C HUCMOJB30BaHUEM (GOpMYI N-TO YiIeHa
apu(METHIECKOW U T€OMETPUYECKON MPOrpeccHid, CyMMBI MEPBBIX N

YJICHOB

4.3

N300pakaTs WiICHBI MOCIEIOBATEIHHOCTH TOYKAMH HA KOOPIMHATHOU

TIIIOCKOCTH

4.4

Pemrate 3aJa4u, CBA3aHHBIC C YHMCJIOBBIMHU ITOCJICOAOBATCIBHOCTIAMMU, B
TOM YHCJIC 3aJadyu H3 peaHBHOﬁ KHU3HHU (C HCIIOJIB30BAHHUEM

KaJIbKYJIATOPA, HU(POBBIX TEXHOJIOTUIN)

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKLUHU OCTPBHIX YIJOB, HAXOJIUThH C UX
IIOMOIIIBIO PA3JIUYHBIE 3JIEMEHTHl MPAMOYTOJIBHOIO TPEYTOJbHHUKA
(«pemreHue  MPSAMOYTOJBHBIX  TPEYroibHHKOB»). Haxomuts  (c

MOMOIIBIO KAJIbKYJIATOPA) AJTUHBI U YIIIbI 17151 HETAOIMYHBIX 3HAYCHUH

6.2

[Tonb3oBatbes dbopmynamu MpUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKJIECTBOM JJISi HAXOXKJIEHUS COOTHOIIEHUMN

MCKIAY TPUTOHOMETPHUICCKUMHU BEIIMUYMHAMUA

6.3

Hcnonb3oBath TeOpemMbl CHHYCOB M KOCHHYCOB JJISi HAXOXKICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYroJbHUKOBY),

IIPUMCEHATH UX IIPU PCIICHUH I'COMETPHUICCKUX 3a1a4d

6.4

Bnagers monsTHsIMH TpeoOpazoBaHUs MOJOOUS, COOTBETCTBEHHBIX
a5eMeHTOB MoA0OHBIX ¢uryp. Ilonb3oBarbes cBoWcTBaMU MOAOOHS
MPOU3BOJBHBIX (UTYpP, YMETh BBIUUCIATH JAJTUHBI U HAXOJUTh YIIIBI Y
nono6HbIX ¢uryp. IIpuMeHsaTs cBoiicTBa MOAOOHS B MPAKTHUYECKHUX
3ajayax. YMeThb MpPHUBOAMTH MNpPHUMEpPhl MOJOOHBIX (uryp B

OKpYyKarouemM Mupe

6.5

ITonp30oBaThCs TEOpEMaMH O TIPOU3BCACHUU OTPE3KOB XOpHA, O

IMPOU3BCACHUUN OTPE3KOB CCKYIIUX, O KBAApaTeC KacaTeJIbHOMN

6.6

ITonp30oBaThCs BCKTOpAaMH, IIOHUMATb HUX FCOMCTpI/I‘-IeCKI/Iﬁ n

(1)I/I3I/I‘-IGCKI/II‘/’I CMBICJI, IIPUMCHATL UX B PCHICHUU TCOMCTPHUUYCCKUX U




¢usnveckux 3amad. [IpuMEHATH CKalspHOE MPOU3BEIECHHE BEKTOPOB

I HAXOXKACHUA IUIMH U YTJIOB

6.7

Ilonp30BaThCs MCTOAOM KOOpAWHAT Ha IVIOCKOCTH, NPHUMCHATL €ro B

PEIICHHUU TCOMCTPHUICCKUX U MPAKTUYCCKUX 3ada4

6.8

Biagetp DOHATMAMHM  NPaBUIBHOTO  MHOTOYI'OJIBHMKA,  JJIMHBI
OKPYXXHOCTH, JUIMHBl AYI'M OKPY)KHOCTH M paJuaHHOM Mephl yria,
YMETh BBIYMCIATH IUIOMIAAL Kpyra M ero yacrted. IIpumensars

MOJIYYCHHBIC YMCHUA B MPAKTUYCCKUX 3aJavdax

6.9

Haxoautb ocu mim LeHTpbl CUMMETPUH (QUTYp, IPUMEHSATH IBHKEHUS

IIJIOCKOCTH B IPOCTEUIINX CITydasx

6.10

[IpumeHsTh mNONyYyeHHBbIE 3HAHUS HA [paKTHKE —  CTPOUTH
MaTeMaTH4eCKHe MOJIENH JAJs 3a/ad peajbHOW KU3HM U MPOBOJUTH
COOTBETCTBYIOILIME BBIUMCICHHUA C MPUMEHEHHEM TNoJao0us U
TPUTOHOMETpUUECKUX GYHKIUN (TOJB3ydach, TJ€ HEoOXO0IUMO,

KaJIbKYJIITOPOM)

BeposiTHOCTh 1 cTaTuCTHKA

5.1

W3Bnekarb u mpeoOpa3oBbIBaTh MHGOpPMAIUIO, MPEACTABICHHYIO B
pa3IMYHBIX HCTOYHHMKAX B BHJAE TaOmuL, AuarpamM, TIpadukos,

MPEACTABIATH JaHHBIC B BUE TaOIUIl, AMarpaMM, rpadpuxon

5.2

Pemate 3a/laduyd OpraHu30BaAHHBIM nepe6op0M BApUAHTOB, a4 TAKXC C

HCIIOJIBb30BaHHUCM KOM6HHaTOpHBIX IIpaBuJI 1 METOO0OB

5.3

Hcnonp30BaTh OIMCATEILHBIC XapaKTCpUCTUKK  1JI1  MaCCHUBOB
YUCJIIOBBIX [JAaHHBIX, B TOM 4YHCJIC CPCIAHUC 3HAYCHUA W MCPBI

pacCcCuBaHus

5.4

Haxoguts yacToThI 3HAYECHUH M 4YacTOTHI CO6BITI/I$I, B TOM 4YHUCIC

IMOJIB3YACH pE3yJIbTaTaMU HpOBe,I[éHHBIX I/ISMepeHI/Iﬁ n Ha6J'IIo,Z[eHPII>i

5.5

Haxoauts BEPOATHOCTU CHy‘I&ﬁHBIX COOBITHI B N3YYCHHBIX OIIbITAX, B
TOM HYHCJII€E B OIIbITaX C€ PaBHOBO3MOXHBIMU 3JIEMCHTAPHBIMHA
CO6LITI/I$IMI/I, B CCpUiX HUCIIBITAHUN 110 IepBOro ycriexa, B CCPpHUAX

ucnbeiTaHui bepryum

5.6

HNmeTh npeaACTaBJICHUC O CJ'Iy‘-I&fIHOfI BCJIMYMHC U O PACHpPCACIICHUN

BEPOSITHOCTEN




o.7

Nmerts mpencraBieHue 0 3aKOHE OOJBIIUX YUCENT KaK O MPOSIBICHUH
3aKOHOMEPHOCTU B CIydalHOW M3MEHYMBOCTH U O pOJIM 3aKOHA

0O0JIBIINX YMCEIl B IPUPOJIE U OOIIECTBE




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

5 KITIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 HarypainbHble uncna u Hyab
11 Harypanpaoe umcno. Psn Harypameubix umcen. Ywcno 0. MzoOpaxkeHue
' HaTypaJIbHbIX YHMCEJ TOUYKaMU Ha KOOPJAWHATHOM (UUCI0BOM) NpsAMOM
19 [Tosunnonnass cucrema cuuciaeHus. PuMmckas ©Hymepanus. JlecsaTuyHas
' CUCTEMa CUHMCIICHUS
13 CpaBHeHHE HaTypalbHBIX YUCEN, CPABHEHHE HATYpPaJIbHBIX YHCEN C HYIEM.
' OxpyriieHne HaTypajbHbIX YHCET
CrnoxeHue, BBIMUTaHUE, YMHOKEHHUE U JIEJICHUE HaTypaibHbIX uncen. CBOMCTBO
14 HyJAsl TP  CIOKEHWH, CBOWCTBA HYJAS M €AWHUIBI TpPH yYMHOXKEHHHU.
' [lepemectutensHOE W cOYeTaTeIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS U
YMHOXKEHHUSI, pacipeieIUTeIbHOE CBOUCTBO (3aKOH) YMHOKEHHUS
L5 Wcnonb3oBanue OykB Juist 0003HAUEHHS HEU3BECTHOI'O KOMIIOHEHTA M 3aIlUCH
' CBOWCTB apu(PMETHUUECKHUX ACHUCTBUI
Jenutenn w KpaTHbIE 4YMCIIA, pa3iokeHUWEe Ha MHOxuTenu. IIpocteie n
1.6 coctaBHble uucna. [lpusHaku aenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue c
OCTaTKOM
17 Crenenb C HaTypaJbHBIM IIOKa3aTejieM. 3alucCh 4YKCIa B BHUJAE CYMMBI
' pa3psAIHBIX CIaraeéMbIxX
YucioBoe BbIpakeHHE. BblunciaeHue 3HAYEHUN YHUCIOBBIX BBIPAKEHUH,
18 NOPSAOK  BBINOJHEHUs JelcTBUM. Vcnosib30BaHMe TIpU  BBIYHUCIEHUAX
' MEPEMECTUTENIBHOTO M COYETAaTeIbHOIO CBOMCTB (3aKOHOB) CIOXKEHUS U
YMHOKEHUS, PACIPEIEIUTEIIBHOIO CBOMCTBA YMHOKEHUS
2 Hpobu
[IpencraBinenrie o ApoOM Kak crmocoOe 3amucCH  YacTH  BEIUYHHBIL.
OObikHOBeHHBIE pobu. [IpaBunbHbBIe M HempaBUIbHbIE Opoou. CMelnaHHas
2.1 IpoOb, MpeACTaBIeHUE CMELIAHHOW JpoOu B BHUJE HEMPAaBUIBHOU ApOOH U
BBIJICJIEHUE LEJI0OM 4YacTH 4YMciaa M3 HenmpaBuwiIbHON apobu. M3obpakeHue
npoOelt ToukaMy Ha YMCIOBOM MpsMoit
25 OcHoBHoe cBoiicTBO apobu. Cokpaimienue apooeii. [IpuBenenue apodu k

HOBOMY 3HameHaTento. CpaBHeHHe Apodeit




CrnoxeHne ¥ BbIUMTaHUE poOel. YMHOXKEHHE U JiefieHne ApoOeil, B3auMHO-

23 obpartabie 1pobdu. HaxokIeHue 4acTH meoro U MeNIoro Mo ero 4acTu
Hecstnunas 3amuck npobeit. IlpencraBieHue necsITHYHONH ApoOu B BHIE
24 oObIkHOBEeHHOH. M300pakeHue NEeCATHYHBIX ApPOOel TOYKaMHU HA YHCIOBOM
npsimoii. CpaBHEHHE AECATUYHBIX IpoOei
25 Apudmernueckne JEHCTBUS C  JecITHUYHBIMEH JapobOsmu. OxpyrieHue
' JECSITHYHBIX IpoOeit
3 Pemenue TeKCTOBBIX 337124
3.1 Perienne TeKCTOBBIX 3a7a4 apu(PMETHIECKUM CITOCOOOM
3.9 Pemenne normueckux 3amad. Pemenue 3amayd mepeOOpoM BCeX BO3MOMKHBIX
' BapuaHTOB. M criop30BaHMe MPU PEIICHUH 3a/1a4 TaOJUIl U CXEM
Pemenne 3amau, comepkammux 3aBUCHUMOCTH, CBSI3BIBAIOIINE BEIMYUHBI:
33 CKOPOCThb, BPEMs, DPACCTOSHHUE, IIEHY, KOJHMYECTBO, CTOMMOCTh. EIWHUIIBI
' M3MEPEHUs: MacChl, 00bEMa, IIEHBI, PaCCTOSHUS, BPpeMEHHU, CKOPOoCTH. CBs3b
MEXIY CIUHUTIAMH U3MEPCHHSI KaXKJIOW BEITUIHHBI
3.4 Pemenne ocHOBHBIX 3a/1a4 Ha ApoOH
3.5 [IpencraneHne TaHHBIX B BUJIE TAOJIHII, CTOJIOYATHIX AUArpaMM
4 Harnsanas reomerpus
Harnsnubie npeacraBienus o ¢purypax Ha IJIOCKOCTH: TOUKA, MpAMasi, OTPE30K,
4.1 Jqyd4, Yroji, JIOMaHasi, MHOTOYTOJIbHHK, OKPYKHOCTb, Kpyr. Yron. Ilpsmoi,
OCTpbIH, TYNION U pa3BEPHYTHIN YIJIbl
JlivHa oTpeska, METpUYECKUE €IUHUIIbI JJIMHBL. J[JTMHA JIOMaHOU, IepUMETp
4.2 MHOTOYTOJIbHUKA. M3MepeHne u TMOCTPOEHHE YIJIOB C  IOMOIIbIO
TpaHCIIOPTHUpA
43 Harnsanueie npencrtaBieHus o ¢Gurypax Ha IUIOCKOCTU: MHOTOYTOJIbHUK,
' MPSIMOYTOJIbHUK, KBAJPaT, TPEYroJbHUK; O paBEHCTBE (QUTYD
N3o00paxkenue ¢uryp, B ToM umciae Ha kietdaroi Oymare. Iloctpoenue
W KoH(urypauuii u3 yacted NOpsAMOH, OKPYKHOCTH Ha HEIMHOBAHHOW W
' knetyaroir  Oymare. Mcmonb3oBaHHMe  CBOWCTB  CTOPOH U YITIOB
MPSMOYTOJIbHUKA, KBaJpaTa
[Mnomaas nOpAMOYrodbHUKA W MHOTOYTOJBHUKOB, COCTaBJICHHBIX U3
4.5 NPSIMOYTOJIbHUKOB, B TOM uucie (uryp, u300paxEHHbIX Ha KJIETYaTOU
Oymare. EquHUIBI M13MEpEeHUS TUIOMIAAN
4.6 Harnsgasie npeacraBieHus 0 MPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJIbHBIHI




napajienenunen, Ky0, MHOTOrpaHHHKH. M300pakeHue mpocTeHImx
MHOTOIpaHHUKOB. Pa3BépTku kyba u mapamnenenunena. Co3nanue Mojaenen

MHOTOTPaHHUKOB (M3 OyMarw, TMpOBOJIOKH, IUIACTUIMHA U  JPYrux

MaTepHuaoB)
47 O0bEM TPSIMOYTOJIBHOTO Tapajuienenumnena, kyoda. EguHuinesr usmepeHus
' 00béMa
6 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 HarypaneHbie uncia
ApubdmMernueckre IEHCTBHS ¢ MHOTO3HAYHBIMHA HATypaJIbHBIMH YHCIAMHU.
UucnoBble BBIPpAKEHHUS, MOPANOK JCWCTBHM, HCIOJIb30BAHUE CKOOOK.
1.1 Hcnons3oBanue MpH BBIYUCICHHUSIX TMEPEMECTHTEIIBHOTO M COYETATEIIHHOTO
CBOWCTB CJIOKEHHUS MW YMHOXXCHHs, pPaCHpEIeIUTEIIbHOTO CBOWCTBA
YMHO>KEHUS
1.2 OkpyriieHrne HaTypadbHbBIX YHUCENT
13 Jlenutenu u KpaTHBIC YUCIIA, HAUOOJIBIINNA OOIIMNA IETUTEh U HAMMEHBIIIEE
' oburee kpatHoe. [IenMMOCTh CyMMBI U TPOU3BEICHUS
14 Jlenenue ¢ ocraTkoM
2 Hpobu
21 OOBIKHOBEHHAsE JpOoOb, OCHOBHOE CBOWCTBO JpOOM, COKpAIllCHHE IpOOCi.
' CpaBHEHHE U YIOPSA0YMBAaHKE IpoOeit
. Pemenue 3amay Ha HaxoKJIE€HUE YACTH OT LIEJOrO U IIEJIOr0 MO €ro YacTH.
' JlpoGHOE 4Kco Kak pe3ynbTar AeeHus
23 [IpencraBienne necATUYHOW [poOM B BUAE OOBIKHOBEHHOHW Jpodu
' BO3MOYKHOCTbH MPEACTaBIECHUSI OOBIKHOBEHHOM APOOH B BUIE NECATHUHOM
Jecstuunpie apoOM M MeTpuyeckas cucrema wmep. Apudmernyeckue
24 JNEUCTBUS M YHCIOBBIE BBIPAXKEHHS C OOBIKHOBEHHBIMH M JIECATUYHBIMU
IpoOsiMu
25 OtHomenue. JleneHne B JaHHOM OTHOIIEHWH. Macmtab, MPOMOPIHUSL.
' [IpuMeHeHne nponopurii pU pelIeHnH 3a1a4
26 [Tonsatue npoueHTa. BeiunciaeHne npoueHTa OT BEIMYMHBI U BEJIMYUHBI TIO €€

IPOLCHTY. BLIpa)KCHI/IC MPOLCHTOB NCCATHUYHBIMU )IpO6HMI/I. Pemenue 3amau




Ha ITPOLICHTHI. Bblpa)KeHI/Ie OTHOIICHUA BCJIMYMH B IPOLCHTAX

3 [TonoxwurenpHble U OTPULIATENBHBIE YUCIIA
[TonoxurensHble U oTpuLaTeiabHble uucia. Llensle yucna. Moaynp uucna,
3.1 reoMeTpuuecKkas HMHTepIperanus Moayns uucia. M3o0OpaxeHue uucen Ha
KOOpAMHATHOM npsiMoit. UucnoBsie mpoMexxyTku. CpaBHEHUE YUCEI
3 Apudmernueckue JEHCTBUS C TOJOXKUTCIBHBIMH W OTPHUIATSIHLHBIMU
' yycliaMu
[IpssmoyronpHas cuctemMa KOOpJIuHAT Ha miockocTd. KoopauHaTel TOUKH Ha
3.3 IUIOCKOCTH, abcmucca u  opawnHara. [loctpoenne Touek W ¢Guryp Ha
KOOPJMHATHOM MIOCKOCTH
4 BbykBeHHbIE BEIpaOKEHUS
[Ipumenenne OykB 1 3alMUCH  MaTEMaTHYECKHX  BBIpAXEHUH U
a1 npenioxenuii.  CBoiicTBa  apudmeTnueckux  jAelcTBUi.  BykBeHHbIE
' BBIPAKEHUSI U YUCJIOBBIE TIOJICTAHOBKU. byKBEHHBIC PAaBEHCTBA, HAXOXKICHHE
HEU3BECTHOTO KOMIIOHEHTA
4 ®opmynbl, GopMyabl MEpUMETpa U IUIOHIAAM NPSMOYroJIbHUKA, KBaJpara,
' 00bEMa mapasuienenureia u Kyoa
5 Pemrenne TekCcTOBBIX 3a1a4
5.1 Pemenne TeKCTOBBIX 33724 apu(PMETHIECKUM CITOCOOOM
5 Pemenune normueckux 3amay. Pemenue 3amad nepeGopomM BceX BO3MOMKHBIX
' BapHaHTOB
Pemenune 3amad, copep:Kamlux 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIUYHHBIL:
CKOPOCTb,  BpeMs,  pacCTOsiHHME, IIeHa, KOJUYECTBO,  CTOMUMOCTb,
5.3 MIPOU3BOIUTENBHOCTD, BpeMs, 00bEM paboThl. EqUHUIBI H3MEepeHHs: MaccChl,
CTOMMOCTH, PACCTOSIHUS, BpPEMEHH, CKOpOoCTH. CBS3b MEXKIy €IUHUIAMU
M3MEpEeHUs KaXJI0! BEITMYUHBI
£ 4 Pemenue 3amauy, CBSI3aHHBIX C OTHOILIEHHEM, MPOMOPIHOHATIBLHOCTHIO
' BEJIMYMH, IPOIEHTAMHU; PEIIEHNE OCHOBHBIX 33/1a4 Ha APOOH U MPOLICHTHI
EE OneHka W MpPUKHUIKA, OKpyrieHue pe3ynabTata. CocTaBieHHE OYKBEHHBIX
' BBIPAXXEHUM MO YCIOBHUIO 33Ja4H.
£ 6 [IpencraBieHre JaHHBIX C MOMOIIbIO Tabmui ¥ guarpamm. CronbuaTbie
' auarpamMmbl. UTeHUE KPYroBBIX JHarpamMm
6 Harnsgnas reomerpus
6.1 Touka, mpsAmas, OTPE30K, Jy4, YroJ, JIOMaHas, MHOTOYTOJbHUK,




YETBIPEXYTOJIBHUK, TPEYTOJIBHUK, OKPYKHOCTb, KPYT

Bzaumuoe PAaCIIOJIOKCHUE [OBYX IMPSAMBIX Ha IUIOCKOCTH, IapalJICIIbHBIC

0.2 HpsIMbIE, IEPIIEHIUKY/ISIPHBIE TIPSIMbIE
6.3 W3mepenue paccTosHUi: MEXIy JIBYMS TOYKaMH, OT TOUYKHM JO IPSAMOH,
' JUIMHA MaplIpyTa Ha KBaJIpaTHOU CeTKe
6.4 W3mepenue 1 nocTpoeHue yriioB ¢ MOMOILIbIO TPAHCIOPTUPA
65 Buabl TpeyroapHHKOB: OCTPOYTOJIBHBIM, INPSAMOYTOJIbHBIM, TYIOYTOJIbHBIMH,
' paBHOOEIPEHHBIN, pABHOCTOPOHHUI
66 UYerbipéxyroabHuK. IIpsSMOyrosbHUK, KBajpaT: HCIOJIb30BAaHUE CBOMCTB
' CTOPOH, YIJIOB, AUArOHAJICH
N300paxkenne reoMeTpuyeckux (UIyp Ha HEJIMHOBaHHOW Oymare c
6.7 WCIIOJIb30BAHUEM  LHUPKYJS,  JIMHEWKH,  YTOJbHHKA,  TPaHCHOPTHpA.
[TocTpoenus Ha kieT4yaroii Oymare
6.8 [lepuMeTp MHOTOYTOJIHHUKA
6.9 [TonsiTre miomanu GUrypsl, €IMHULBI U3MepeHus miomaau. [Ipubnmkénnoe
' U3MepeHue miomanu Guryp, B ToM 4ucie Ha KBaJpaTHOH ceTke
6.10 [TpubmmxEHHOE U3MEPEHHE TTTUHBI OKPY>KHOCTH, TUIOMIAIN Kpyra
6.11 CummMmeTpusi:  LIeHTpasibHasi, oceBas W 3epkanbHas.  [locTpoenue
' CUMMETPUYHBIX (pUryp
Harnsanueie IIPEICTaBICHUS 0 IIPOCTPAaHCTBEHHBIX ¢burypax:
napajenenunes, Kyo, npusma, nupamuia, KOHyC, LMJIMHAP, Wap U cdepa.
6.12 N3o06paxxenue  mpocTpaHcTBeHHbIX  ¢uryp.  Ilpumepsl  pa3Béprok
' MHOTOTPAaHHUKOB,  LWIMHIpa W KOHYyca. Cozpanne  mogneneut
IIPOCTPAHCTBEHHBIX (GUryp (M3 Oymaru, NMpOBOJIOKH, IUIACTUIMHA U JIPYTUX
MaTepHaoB)
6.13 [Tonsitne 06bEMa, enuHUIBI U3MepeHUs: 00béma. OOBEM MPAMOYTOIBHOTO
. napajienenumnena, Kyoa
7 KIIACC
Kon IIpoBepsieMbli 3JIEMEHT COAEPKAHUSA
1 Yucna u BBIYMCIEHUS
1.1 JlpoOu OOBIKHOBEHHBIE W JECATUYHBIE, MEPEX0]] OT OJHOM (OPMBI 3aMUCH




npobeit k apyroil. [loHsTHE palMOHANBLHOTO 4YHCIA, 3alUCh, CPaBHEHUE,

YIOpAAOYUBAHUEC PALIMOHAJIBHBIX YHUCCII

ApudpmeTrnueckue NelCTBUS ¢ PallMOHAIBHBIMU YuciIaMu. Pemenue 3amay u3

L2 peaJIbHOM MPAKTUKHU HA YacTH, Ha IpoOu

13 CreneHp C HaTypaJbHBIM TOKa3aTeJeM: OIpeaesieHHe, MpeoOpa3oBaHue
' BBIPAYKEHUI Ha OCHOBE OIPEAEICHUS, 3aUCh OOJIBIINX YHCET

v [IponieHThI, 3aMUCh MPOLEHTOB B BHIE ApOOH U IpoOHM B BUJE MPOLECHTOB.
' Tpu ocHOBHBIE 3a/1a4M HA MPOLIEHTHI, PELICHHUE 3a/1a4 U3 peaIbHOU MPAKTUKU

L5 [IpumeHeHre TpPU3HAKOB JEIMMOCTH, pa3joKEHHE Ha  MHOXHUTEIU
' HaTypaJIbHBIX YU CEI

16 PeanpHble  3aBUCMMOCTM, B TOM  4Mciae TmpsMas U oOparHas
' MPOMOPLIUOHAIBHOCTH

2 AnreOpandecKue BRIPAKCHHS

91 [IepeMeHHBIE, YMCIOBOE 3HAYEHHUE BBIPAKEHUS ¢ EPEeMEHHOU. JlomycThmble
' 3HAYEHUS IEPEMEHHBIX

25 [IpencraBieHre 3aBUCUMOCTH MEXAYy BEIMYMHAMU B BUIE (DOPMYIHIL.
' Boruncnenus no gopmynam

23 [IpeoOpa3oBanrie  OYyKBEHHBIX  BBIPQKEHMH, TOXKIECTBEHHO  pPaBHbIE
' BBIpAXKEHUS

24 CBoiICTBa CTENEHU C HATYPAJIbHBIM I10KA3aTEIEM

25 OpnHounensl 1 MHOrousieHbl. CreneHb MHOrowieHa. CiiokeHHe, BBIUUTAHHE,
' YMHO>KEHUE MHOTOYJIEHOB

26 @opMyIbl COKPAIIEHHOTO YMHOKEHHUA: KBaJAPaT CYMMBI M KBaJpaT pa3HOCTH.
' dopmyna pa3HOCTH KBaJpaToB. Pa3nokeHre MHOIOUJIEHOB HA MHOKUTEIU

3 VYpaBHeHus

31 VYpaBHeHHe, KOpEHb YypaBHEHUs, IMpaBwia IpeoOpa3oBaHUS YypaBHEHHUS,
' PaBHOCUJILHOCTh YPaBHEHU

39 JluneliHoe ypaBHEHHE C OJHOW MEPEMEHHOW, YHUCIO KOPHEW JIMHEHMHOIO
. YPaBHEHUS, PELICHUE JINHENHBIX YPABHEHUN

33 CocraBieHne ypaBHEHUH 10 YCIIOBHIO 3a/aud. PelmeHue TEeKCTOBBIX 3a/1ad C
. IIOMOIIIBIO YPAaBHEHUIN

3.4 JIuHeliHOe ypaBHEHUE C JBYMS MIEPEMEHHBIMU U €ro Ipaduk

35 Cucrema [ByX JMHEWHBIX ypaBHEHUH C JByMs II€pEMEHHbIMH. Pemienue

CHUCTEM ypaBHeHI/Iﬁ crocoooM NOACTaHOBKHM. HpI/IMCpBI peuieHusd TCKCTOBBIX




3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUU

4 Koopaunats! u rpadpuku. OyHKkuuu
4.1 Koopaunara Touku Ha npssMon
49 Hucnossle TPOMEKYTKH. PaccTosiHue MeXAy ABYyMs TOUYKAMHU KOOPAUHATHOU
' IpsIMOM
43 [IpsimoyronpHast cucrema koopauHat, ocu OX u Oy. Abcmucca u opauHaTa
' TOYKH Ha KOOPJMHATHOM IJIOCKOCTHU
44 [Ipumeps! rpadukos, 3aaaHHbIX GopMmyiaamu. UTeHue rpadukoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [Honstne ynkuunu. I'papuk pynxnun. CroiicTBa QpyHKIMI
4.6 Jluneitnast pynkuus, e€ rpaguk. I'papuk pynkuun y = [x|
47 I'padmyeckoe pemieHne JMHEHHBIX YpPaBHEHUH U CHCTEM JIMHEHHBIX
. YpaBHEHUH
6 I'eomerpust
HauansHele nmonstus reomerpun. Touka, nmpsmasi, OTPE30K, JIyd. Yoy Buasl
6.1 yriioB. BepTukaibHble W CMexHbIE yribl. buccektpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapaiiensHOCTh U NEpIeHIUKYIIPHOCTD MPSIMBIX
6.9 Cummerpuunble  Qurypbl. OCHOBHBIC CBOWCTBA OCEBOW CHMMETPHH.
' [Ipumepbl CMMMETPHUH B OKPYXKarOIeM MUPE
6.3 OcHOBHBIE NOCTPOEHHS C IMOMOIIBIO LUPKYJId W JIMHEHKH. TpeyroybHUK.
' BeicoTta, Meauana, GuccekTpuca, X CBONCTBA
6.4 PaBHOOepeHHBIT MW PaBHOCTOPOHHUH  TPEyrojabHUKH. HepaBeHCTBO
' TPEYTrOJIbHUKA
65 CBoiicTBa M HpU3HAKU PABHOOEAPEHHOIO TpeyrojbHUKa. I[lpu3Haku
' PaBEHCTBA TPEYrOJILHUKOB
. CBolicTBa M IPU3HAKYU NApAJUIEIBHBIX NPsAMBIX. CyMMa yriioB TpEeyroJbHHKA.
' Buemnue yriel TpeyrojbHuKa
[IpsmoyronpHblli  TpeyroJbHUK. (CBOWCTBO MEIUAHBl IMPSMOYTOJIBHOIO
6.7 TPEYrOJbHUKA, MpPOBENEHHOW K TuUnoTeHy3e. IIpusHakum paBeHCTBa
. MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYronbHBINA TPEYroJbHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHO#, TeopemMa o OomnbineM yriae u Oonbliell CTOpoHE

TPECYrOJIbHUKA. Hepnequ/IKmep 1 HaKJIOHHas




6.9

I'eomerpuueckoe MmecTto TO4YeK. buccekrpuca yrma U cepeaUHHBINA

MEPIEHUKYIIAP K OTPE3KY KaK T€OMETPUUYECKHE MECTA TOUEK

6.10

OxkpyXHOCTb U Kpyr, XoplJa M JAUaMeTp, HuX cBoilcTBa. BzaumHoe
pacroJioKEHHEe OKpYKHOCTH U mnpsmoi. KacarenbHas u cekymas K

OKPY>KHOCTH

6.11

OKPY)KHOCTI), BIIMCaHHad B YTOJI. Bhoucannas m ommcanHas OKPYXHOCTHU

TPEYroJIbHUKA

BeposiTHOCTE 1 cTaTUCTHKA

5.1

[IpencraBnenue naHHBIX B BUJE TAONHII, AUArpamM, rpa@uKoB. 3anoHEHHUE
TabMUL, YTEHHWE W TOCTPOEHUE AMarpaMM (CTOJIOMKOBBIX (CTOJIOUATBIX) U
KpyroBbix). YreHue rpadukoB pealbHbIX MHpolieccoB. l3Bneuenue
nHopMalMy M3 auarpaMM M TaOJdMIl, HCIOJb30BAaHHUE W HHTEpIpeTalus

JTAaHHBIX

5.2

OnucarenpHasi CTaTUCTUKA: cpelnHee apupMeTHYecKoe, MeIuaHa, pa3Max,
HauOoJbllIee M HAaUMEHbIlIee 3HaUeHHs Habopa YMCIIOBBIX JaHHBIX. [IpumMepst

CIIy4ailHON U3MEHYMUBOCTH

5.3

CrnydaifHbI SKCIIEPUMEHT (OTBIT) W CiydaitHoe coObITHEe. BeposTHOCTh U
gactoTta. Poilb MallOBEpOSITHBIX M TMPAKTHYECKH JIOCTOBEPHBIX COOBITHH B

npupoe u B oOuiecTse. MoHeTa 1 UrpajibHasi KOCTb B TEOPUU BEPOSTHOCTEH

5.4

I'pad, Bepmmnua, pedbpo. Cremenp BepmmHbBL Yucino pédep m cymMmapHas
crerieHb BepimH. [Ipencrasienne o cBszHoctu rpada. lenu u nukisl. [lytu
B rpadax. OO0xom rpada (ohnmepoB 1yTh). llpencraBmenue 00

opueHTupoBaHHOM rpade. Pemenne 3anad ¢ nomonibio rpadon

8 KUIACC

Kon

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

1

Yucaa 1 BEIYUCICHUS

1.1

KBangpatHblif kopeHb u3 uucina. IloHsaTHe 00 uHppanMOHATIBHOM 4YHCIIE.

I[eCHTI/I‘IHLIe HpI/I6J'II/I)KeHI/IH HPpPpaHOHAJIbHBIX YUCCIT

1.2

CpoiicTBa apudMeTHUeCKUX KBaJPaTHBIX KOpPHEW W UX NpPUMEHEHHE K
peoOpa30BaHUIO YHCIOBBIX BBIPAKEHUH U BBIYMCIECHUSAM. JefiCTBUTENbHbIE

qucia




1.3

Crenens ¢ 1eqbIM [TOKa3aTeneM U €€ cBoiicTBa. CTaHgapTHas 3alllch YKcia

2 AnreOpandecKkue BEIPaKCHUS
2.1 KBagparHslii TpEXUWIEH, pa3JIoKEHUE KBAJAPATHOTO TPEXWICHA HA MHOKUTEIN
2.2 Anrebpandeckast 1po6b. OCHOBHOE CBOWMCTBO anredpandeckoit Apoou
2.3 CnosxeHue, BBIYUTaHUE, YMHOXKEHHE, JeJIEHUE allreOpanyeckux apooeit
24 PannonanbHbIe BeIpaKeHUS U UX IIPe0OpazoBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, Qopmyna KOpHEH KBaJApaTHOTO YPaBHEHMS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEWHBIM U KBaJAPATHBIM
3.3 [pocteiimme qpoOHO-paMOHATIBHBIE YPAaBHEHHS
I'padmueckas mnTepnpeTanusi ypaBHEHU ¢ ABYMsI EPEMEHHBIMU U CHUCTEM
3.4 JMHEWHBIX YpaBHEHUW ¢ ABYMS NEpeMEHHBIMU. [IpuMepsl pelieHus cucteM
HEJIMHENHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU
3.5 Pemenne TeKCTOBBIX 3374 areOpanyecKuM CrIoco0oM
3.6 YwucnoBbie HEpaBEHCTBA U X CBOMCTBA
3.7 HepaBeHcTBO ¢ 071HOM MTepeMeHHOM
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JluneliHbIe HEPABEHCTBA C OJTHOM TIEPEeMEHHOM
3.10 Cucrembl TUHEHHBIX HEPABEHCTB C OJTHOM IMepEeMEHHON
4 DyHKIIUU
i1 [Honstne ¢ynkuu. OO6nacTh ONpENENeHUs W MHOXKECTBO 3HAYCHUIt
' ¢dbyaknun. CriocoObl 3a1aHus GYHKITAN
4.2 I'paduk pynkiuu. UreHue cBorCTB (HyHKIMH MO €€ rpaduKy
4.3 [Ipumeps! rpagukoB GYHKIUN, OTPAKAOIMIUX peaTbHbIE TPOIECCHI
a4 OYHKIMM, OMNHUCHIBAIOIIME NPSIMYH0O M O0OpaTHYIO MPOHOPIHOHATbHBIE
' 3aBUCHUMOCTH, UX TpaduKu
4.5 Oynkumu y =x?,y = x3
4.6 Oyukumu Yy = [IX, Y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUH
6 I'eomerpus
6.1 UYerplpéxyrosbHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA




6.2

[IpsiMoyronpHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOWCTBA

Tpaneuus, paBHOOOKast Tparnemus, e€ cBoiicTBa U npu3Haku. [IpsmMoyroabHas

6.3
Tpaneuus
6.4 Meron yaBoenus menuanbl. LlenTpanbHas cummerpud. Teopema Paneca u
' TeopeMa O MPOTMOPIIMOHAIBHBIX OTPEe3Kax
6.5 Cpennue TMHUYU TpEyrojabHUKa U Tpanenuu. LlenTp macc TpeyrojibpHuKa
66 [Momobue TpeyrompHUKOB, KoOd(h¢unuent momodus. Ilpusnaku mompoOus
' TpeyroJbHUKOB. [IpuMenenne moo0us mpyu penieHuu MPaKTUYECKUX 3a1a9
6.7 @opmynbl A8 IUIOMIAAU  TPEYroJbHUKA, MapajjenorpamMmma, pomba U
' Tpanenuu
6.8 CpoiictBa momazel reomerpuueckux ¢uryp. OTHOIIEHHE MIIOLAAeH
. MoA0OHBIX Uryp
6.9 Brruncnenue miomaaei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu peneHun
' MPaKTUYECKUX 3a7a4
CuHyC, KOCHHYC, TaHI€HC OCTpPOTO yIjia MPsSIMOYTOJBHOTO TPEYroJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. | PUTOHOMETPHYECKHUE
¢dbyakun yrimos B 30°, 45° u 60°
6.1 Brnucannble ¥ IEHTpalbHbBIE YIIIBI, YrOJ MEXIy KacaTelbHOW U XOpaoil.
' VYTIbl MEXIY XOpJIaMU U CEKYITUMU
6.13 Brnucanubie 1 OnMcaHHbBIE YETHIPEXYTOJILHUKHI
6.14 B3anmHoe pacnonokeHue JByX OKpyxHocTed. KacaHuwe OKpyKHOCTEH.
' OO1ue kacaTelbHbIE K ABYM OKPYKHOCTSIM
5 BeposTHOCTB U cTaTUCTHKA
51 [IpencraBneHue JaHHBIX B BHJIC TAOJIHII, TUarpaMM, IpapuKoB
£ 5 MHoOXecTBO, 9JEMEHT MHOXECTBa, MOAMHOXecTBO. Omepanuu  Haj
' MHO>KECTBaMHU: 00bEUHEHHE, TIEpEeCceUCHHE, JOMOTHEHUE
£ 3 CBoiicTBa onepaluil HaJy MHOKECTBAMHU: TIEPEMECTUTENILHOE, COUETATENBHOE,
. pacnpenenuTenbHOe, BKIOUEHUS
£ 4 Hcnonb3oBanue rpaduueckoro mpeacTaBlIeHUsT MHOXKECTB Ui OMUCAHUS
. peanbHBIX MPOLIECCOB U SBJICHUI, IPU PEIICHUU 3a/1a4.
EE N3mepenue paccenBaHus NaHHBIX. Jlucriepcusi U cTaHJApTHOE OTKIOHEHUE

YHCJIOBBIX Ha60pOB. I[I/Ial"paMMa pacCcCuBaHuA




DnemMeHTapHbIe COOBITHS CiiydailHOTO onbiTa. CiydaiiHbie  COOBITHSL.

BepostHoctu coObITHil. OmNBITEI C PaBHOBO3MOKHBIMU  3JIEMEHTAPHBIMU

> coObitusiMu.  CiydaiiHelii  BeIOOP. CBsi3b  MEXAY MaJlOBEPOSITHBIMU U
IPAKTUYECKU JJOCTOBEPHBIMU COOBITUSMU B IPUPOJIE, OOIIECTBE U HAYKE
HepeBo. CBolicTBa J1epeBbEB: E€AMHCTBEHHOCTb IIyTH, CYLIECTBOBAaHUE
o.7 BUCSTYEH BEPUIMHBI, CBS3b MEX/Ty YUCIIOM BEpIIMH U uuciiom péodep. [IpaBuio
yMHOXeHUs1. Pemenne 3a1a4 ¢ moMomisio rpagos
[IpoTuBomnonoxusie coObiTHs. Juarpamma Oitnepa. OObenuHeHHe U
5.8 nepeceueHne coObiTHl. HecoBMecTHble coObITHS. DoOpMmyna CIIOKEHHS
BEPOSITHOCTEN
5.9 VYcnosHas BeposiTHOCTB. [IpaBuio ymHoxenus. HezaBucumble coObITHS
[IpencraBnenne »skcnepuMeHTa B BuAe JepeBa. Pemenue 3amad  Ha
5.10 HAaxO0’KJICHHE BEPOSATHOCTEN C MOMOUIBIO JIEPEBA CIYYallHOTO HKCIIEPUMEHTA,
JuarpaMm Juiepa
9 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna u BBIYUCIICHUSA
11 PanyoHanpHble uKcna, MppalMOHAIbHBIE 4YHCIA, KOHEYHblE U OECKOHEUHbIE
' JIECSITUYHBIE pOOU
MHOkeCTBO AEHCTBUTEIBHBIX YUCEN, JCHCTBUTENIbHBIE YUCIIA KaK OECKOHEYHbIE
12 JecATUYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEX]y MHOXKECTBOM
. JEHUCTBUTENBHBIX YHCE U KOOPAUHATHOM NpsiMoil. CpaBHEHHE IEHCTBUTENbHBIX
qucen
1.3 Apudpmernueckue neiicTBUS ¢ AeHCTBUTENbHBIMHI YU CIAMU
W3mepenus, npuOImxeHus, oleHku. Pazmepbl 00bEKTOB OKpPY’KaloOIIero MHpa,
14 JUTUTENBHOCTh TPOLECCOB B OKpyxatouieM wmupe. IlpubnmxénHoe 3HaueHHe
' BEJIMYMHBI, TOYHOCTh NMpuOmmxkeHus. Okpyrinenue uucein. [Ipukuaka u omeHka
pE3yAbTAaTOB BBIUYMCIICHUI
2 VYpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHMSI C OAHOM NIEPEMEHHON




2.2

JIuneiinoe ypaBHeHue. PelieHne ypaBHEHUM, CBOJAIIMXCS K JIMHEHHBIM

2.3 KBagparHoe ypaBHeHue. Perienue ypaBHeHUN, CBOIAIIUXCA K KBaJAPaTHBIM

24 bukBanpatHoe ypaBHeHue. Ilpumepbl pelleHHs ypaBHEHMM TpeTbed U
' YeTBEPTOU CTENEHEN Pa3JIOKEHUEM Ha MHOKHUTEIN

25 Pemmenne n1poOHO-paliMOHANBHBIX YpPaBHEHHI

2.6 Cucrembl ypaBHEHUH

2.7 VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMU H €r0 Tpaduk

2.8 Pemenne cucrem IByX JTUHEHHBIX YPABHEHUN C JBYMs IEPEMEHHBIMU

29 Pemienue cucteM NByX ypaBHEHH, OJHO U3 KOTOPBIX JIMHEWHOE, a JIPyroe —
' BTOPOM CTENIEHU

2.10 I'padmueckas nHTEpHIpeTaLls CUCTEMBI YPaBHEHUI C IBYMsI IEpEMEHHBIMU

2.11 Pemrenne TeKCTOBBIX 33724 aNTreOpandecKuM CIocoO0oM

2.12 UucnoBble HEPABEHCTBA U UX CBOICTBA

2.13 Pemienne nuHeHHBIX HEPABEHCTB C OJTHOM TIEPEMEHHOU

2.14 Pemenue cucteM TMHEMHBIX HEPABEHCTB C OJTHOM EPEMEHHOM

2.15 KBanpartHbeie HepaBeHCTBa

216 I'papuueckass mHTepnpeTanys HEPAaBEHCTB U CUCTEM HEPABEHCTB C JIByMs
' IIEPEMEHHBIMHU
3 DyHKIIUA

31 Kpagpatnunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapabGona, KOOpAMHATHI
' BEPLIMHBI 1apadoJIbl, 0Cb CUMMETPUU 11apaldoJIbl

3.2 I'paduku Gynxiwmii y=Kx, y=kX+b 1 ux cBoiictBa

3.3 I'paduxu Gyrkuii y=K/X, y = X3 1 ux cBoicrea

3.4 I'paduku QyHkuuMii , U UX CBOMCTBA
4 YucnoBele NOCIEN0BATENBHOCTH

41 Omnpenenenue U crnocoObl 33JaHusl YUCIOBBIX IOCIIEA0BaTEIbHOCTEH. 3ajaHue
' MOCIIEI0BATEIbHOCTH PEKYPPEHTHOH hopmyroit u popmyioii N-ro uieHa

42 Apudpmernueckas mporpeccus. Dopmynasl N-ro  uwieHa apUpMeETHUECKOM
. IIPOrPECCUH, CYMMBI IIEPBBIX N YIECHOB

43 I'eomerpuueckas mnporpeccud. @opMyabl N-ro 4jieHa TIe€OMETPUYECKON
' IIPOrPECCUN, CYMMBI IIEPBBIX N YIEHOB

44 N3o00paxkxeHue wieHOB apu(PMETHUECKOM U TIeOMETPUYECKOM MporpeccHii

TOYKaMU Ha KOOPJAMHATHOM INIOCKOCTH. JIMHENHBINA U 3KCIIOHEHIIUATIBHBIA POCT




4.5

CnosxHbI€ POLIEHTHI

6 I'eomerpus
6.1 Cunyc, kocunyc, Taurenc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUIECKOE
' TOXJIECTBO. DOPMYIIBI IPUBEIACHHSI
Pewmrenne tpeyronbHukoB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. Pemienue
6.2 MPAKTUYECKHX 32124 C UCTIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI
CHHYCOB
6.3 [Tpeo6pazoBanme mopoowus. [1og00Me COOTBETCTBEHHBIX 3JICMEHTOB
6.4 Teopema o ipou3BeICHUN OTPE3KOB XOPJI, TEOPEMBI O TIPOU3BEICHHH OTPE3KOB
' CEeKYIIHNX, TeOpeMa O KBaJIpaTe KacaTeIbHON
Bexrop, nimHa (MOIyb) BEKTOpPA, COHAMPABIICHHBIE BEKTOPHI,
65 MPOTHBOIIOJIOKHO HAIpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTIEpaIliK Ha/l BeKTopamMu. Pa3ioxeHne BEKTopa 1mo IByM
HEKOJIJTHHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CKansipHOE MTPOU3BEICHIE BEKTOPOB, IPUMEHEHUE JIIIS
' HaX0XJICHUS JUIUH U YTIIOB
JlekapTOBBI KOOPAMHATHI HA TIJIOCKOCTU. Y PaBHEHUS MPSIMON U OKPYKHOCTH B
6.7 KOOpJMHATaX, MepeceuyeHrne OKPYKHOCTEH U MPSAMBIX. MeToJ KOOpIUHAT U €ro
MIPUMEHEHHE
6.8 [IpaBuIbHBIE MHOTOYTOJTBHUKH
6.9 JlnvHa okpyxHocTu. ['pagycHas u paguaHHasi Mepa yriia, BBIYUCICHHE UTHH YT
' OKpPY>KHOCTEH
6.10 [Tmomanp kpyra, CeKTopa, cerMmeHTa
611 JIBUKEHUS IIIOCKOCTU ¥ BHYTPEHHUE CUMMETPUU GUTYp (3JIeMEHTapHbIe
' npencrasienus). [lapamnensusiii nepenoc. [loBopot
5 BeposTHOCTh U cTaTHCTHKA
[IpencraBnenue qaHHBIX B BUJE TaONIUIl, AUarpaMM, rpaduKoB, HHTEPIPETALUS
5.1 TaHHBIX. UTeHHEe U MOCTpOeHUe TalIHuIl, JuarpaMm, rpaduKoB Mo pealbHbIM
JTAHHBIM
5.2 IlepecTaHoBKM U (akTOpUa
5.3 CoueTtaHus U YUCIIO COUYETAaHUN
5.4 Tpeyronbpauk [lackans. Pemenne 3aiad ¢ UCmnonb30BaHEM KOMOHMHATOPUKH
- I'eomeTrpuueckas BeposTHOCTh. ClTydaliHbI BEIOOP TOUKHU U3 GUTYPHI HA

TIJIOCKOCTH, U3 OTPE3Ka U U3 NYT'H OKPYKHOCTH




5.6 Wcneitanue. Yenex u Heynada. Cepust UCTIBITAHUN JI0 IEPBOTO ycIexa

5.7 Cepus ucnbitanuit bepnyinu. BepositHocTi cOOBITHI B C€pUM UCTIBITAHUN
' bepnymim

5.8 CrnyyaiiHas BeIMYMHA U pacpeielieHue BEpOATHOCTEN

5 g Maremarnueckoe okuAaHue U qucrepcus. [Ipumepsl MareMaTnyeckoro
' 0>KMJIaHHSI KaK TEOPETUYECKOI0 CPEIHErO 3HAYCHUsI BEJITMYMHBI

510 Maremarnueckoe 0KUAAHUE U TUCIIEPCUs CIIydYalHON BEJIMYMHBI «UYHCIIO
' YCIEXOB B CEpUH UCIIBITAaHUN bepHymum»

511 [Tonsartue o 3akoHe OosbIIUX ynceln. Mi3MepeHne BeposiTHOCTEHN ¢ ITOMOTIIBIO

yacToT. Posib 1 3HaueHue 3akoHa OOJIBLINX YKCE B IPUPOJIE U 001IeCTBE




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYEHUKA

Bunenxun H. 5., Koxos B.U., UecnokoB A.C., Anekcanapona JI.A., MaremaTtuka 5 kiacc (2
yactu) «M3narensctBo «lIpocBemennue»

Bunenxun H. 5., Koxos B.U., UecnokoB A.C., Anekcanaposa JI.A., Maremaruka 6 kiacc (2
yactu) «M3narensctBo «lIpocsemienney;

Mepsnsik A.T'., Tlomouckuii B.b., SAxup M.C.; nox penakuueii [Tomonsckoro B.E. MatemaTuka,
6 ximacc, OOIIEeCTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO "M3natenbckuit nentp BEHTAHA-
I'PAD"; Aknonepnoe o6mectBo "U3narensctBo [Ipocsenienue";

MakapsrueB FO.H., Munmrok I'.H., HemmkoB K.1., CyBoposa C.b., Maremaruka. Anredpa 7
KJacc, 6a3oBbiit ypoBeHb «M3natenscTBo «IIpocBemienuey;

Mepsnsik A.T'., Ilomouckuii B.b., SAxkup M.C.; mon penakuueit [lononasckoro B.E., Anre6pa, 7
kJacc, OOIIecTBO ¢ OTpaHUYEHHOM 0TBeTCTBEHHOCTHIO "M3narenbckuii nentp BEHTAHA-
I'PAD"; AkimmonepHoeoOmiecTBo "M3narensctBo [Ipocsemienue”;

MakapsraeB FO.H., Munmiok I'.H., Hemkos K.1., CyBoposa C.b., Matemaruka. Anredpa 8
KJiacc, 6a30BbIi ypoBeHb «3natenscTBO «IIpocBenienuey;

Mepsnsik A.T'., Ilonmouckuii B.b., SAxkup M.C.; non penakuueit [lononsckoro B.E., Anre6pa, 8
kiacc, OOIIECTBO C OTpaHUYEHHOW OTBETCTBEHHOCTHIO "M3marensckuii nentp BEHTAHA-
I'PAD"; AkimonepHoeoOmiecTBo "M3narensctBo [Ipocsemnienue”;

MakapsrueB FO.H., Munmiok I'.H., Hemkos K.1., CyBoposa C.b., Maremaruka. Anre6pa 9
KJacc, 0a30BbIi ypoBeHb «M3aarensctBo «IIpocBerienney;

Mepsnsk A.T'., Ilomouckuii B.b., Skup M.C.; mon penakuueit [lononasckoro B.E., Anre6pa, 9
kiacc, OOIIECTBO C OTpaHUYEHHOW OTBETCTBEHHOCTHIO "M3narensckuii nentp BEHTAHA-
I'PAD"; AkimonepHoeobmiecTBo "M3narenscrBo [Ipocsemnienue”;

Atanacsa JI.C., byry3oB B.®., C.b. Kagomnies Maremartuka. ['eomerpus 7-9 knacc, 6a30BbIid
ypoBeHb, «M3natenbctBo «lIpocBemenue

Mepzmsk A.T'., [Tonouckuit B.b., SAxkup M.C.; non pegakuueit [logonasckoro B.E., ['eomeTpus 7
kiacce, OOIIECTBO ¢ OTPaHUYEHHOM OTBETCTBEHHOCTHIO "M3narensckuii nenHtp BEHTAHA-
I'PAD"; AkimmonepHoeoOmiecTBo "M3narenscrBo IIpocsemnienue”;

Mep3snsax A.T'., Ilononckuii B.b., Slkup M.C.; nox penakuueii [logonsckoro B.E., 'eomerpus 8
kiacc, OOIIecTBO ¢ OrpaHUUYEHHOM 0TBeTCTBEHHOCTHIO "M3natenbckuii nentp BEHTAHA-
I'PAD"; Akmoneproeobmectso "U3narenscrso IIpocsenienue";

Mep3snsak A.T'., [lononckuii B.b., Slkup M.C.; nox penakuueii [logonsckoro B.E., 'eomerpus 9
kiacc, OOIIecTBO ¢ OrpaHUUEHHOM 0TBeTCTBEHHOCTHIO "M3natenbckuit nentp BEHTAHA-
I'PAD"; Akmoneproeobmecto "U3narenscrBo [Ipocsenienue";

Breirouxuii U.P., SAmenko U.B., nox pen. Amenko U.B., Maremaruka. BepossiTHOCTD U



cratucTuka 7-9 xinacc 6a30BbIid ypoBeHb. AKIIMOHEPHOE 001mecTBo «M3marenscTBo
«IIpocsemeHue»

METOANYECKHUE MATEPUAJIBI AJI1 YUUTEJIA

1 Arop byuko E.B., Mep3nsax A.I'., [lononckuit B.b. Cepus Jlunua YMK A. I'. Mep3msixa.
Maremaruka (5-6) Knacc 5 kmacc Ilpenmer Matematuka UsmarensctBo BEHTAHA-TPA®D,
kopnopanus "Poccuiickuil yueOnuk" Bua nponykuun Meroauueckoe nocodue

2 Atop Mep3msik A.I'., ITononckuit B.b., Axup M.C. Cepus Jlunua YMK A. I'. Mep3nska.
Maremaruka (5-6) Knacc 5 kmacc Ilpenmer Matemaruka UsmarensctBo BEHTAHA-TPA®D,
kopnopaius "Poccuiickuil yueOHuk" Bua nponykuuu Pabouast rerpanp 1

3.ABtop Mep3msik A.T'., [lononckuii B.b., fAkup M.C. Cepus Jlunus YMK A. I'. Mepanska.
Maremaruka (5-6) Kmnacc 5 kmacc Ilpenmer Matemaruka UsmarensctBo BEHTAHA-TPA®D,
kopnopaius "Poccuiickuil yaeOnuk" Bua nponykuuun Pabouas rerpaap 2

4.Astop Mep3nsak A.l'., Ilononckuit B.b., PabunoBuu E.M. Cepus Jlunus YMK A. T.
Mepsnska.

Maremaruka (5-6) Kmnacc 5 kmacc Ilpenmer Matematuka UsmarensctBo BEHTAHA-TPA®D,
kopropanus "Poccuiickuit yueOHuk" Hazpanue: [lugakTuyeckue MaTepuaibl

5.ABtop byuko E.B. Cepus Jlunus YMK A. I'. Mepanska. Maremaruka (5-6) Knacc 5 kiacc
[Ipenmer

Maremaruka W3parensctBo BEHTAHA-TPA®, xoprnopauus "Poccuiickuii  yueGHUK"
HazBanue:

KonTtponbHabIe paboThI

6 DeKTpoHHOE yuyeOHOE TTocoOHe K yueOHUKY MaTeMaTukH s S5 kinacca A.I.Mepsnsika u zip. 2

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

"Poccuiickas snekTponHas 1mkosa" (https://resh.edu.ru)
"Coepym" (https://prof-sferum.ru/)
"Vau.py" (https://Ip.uchi.ru/distant-uchi)

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O
IMPOLECCA

YYEBHOE OBOPYJOBAHHUE

— JIOCKa MarHUTHAasi C KOOPJIMHATHON CETKOI;

— KOMILJIEKT YePTEKHBIX HHCTPYMEHTOB: JIMHEIKa, TpaHCTIOPTUP, YroabHUK (30°, 60°),
yroJbHUK (45°, 45°), UUPKYIIb;

— KOMILJIEKTHI MJIAHUMETPUIECKUX U CTEPEOMETPHUECKUX Tell (JIEMOHCTPAIMOHHBIN U
pa3aaTouHBIN);

— KOMILJIEKTHI JUTsl MOJeNupoBaHus (IiBeTHas Oymara, KapToH, KaJlbka, Kiiel, HOXKHHIIBI,
TIJTACTHUIIMH).

OBOPYJIOBAHMUE U1 ITPOBEJAEHUSA JIABOPATOPHbBIX U ITIPAKTUYECKHUX
PABOT



— KOMIIBIOTED;
— MYJIbTUMEIUAIIPOECKTOD;
— MHTEPAKTUBHAS JI0CKA.
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